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NEW CATH) GUN WITH 


CROSSOVER CONTROL 
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“Raytheon prepared sus- \ nN 
pension, quality con- =e 
trolled by standard diode 


method originally de- 8 contact points insure 


veloped by Raytheon, a \ beam centering. 
guarantees perfect J 
\ cathode performance. / 
—. 


Molded powdered glass 
= eliminates possibility of 
a : : 
trapped air in bubbles. / % 
\ Longcontactfingerskcep \ 
internal coating away ' 
from strong field areas 
thus preventing stray / 


emission. 


P| 
_— As = 
Y New field design in 
cathode area creates 
Crossover Control for 
small spot of high 
current density. ~~ / 


/ 
/ 
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—_— Redesign of focus lens 


structure stops arcing. 


Rolled edge of No. 2 a ~ 
grid prevents arcovers Flanged assembly with 


at this point internal concentric ring 
allows perfect alignment 
of focused lens. 


For crisp, clean, high definition pictures, you can't beat Raytheon 
Picture Tubes with the new Crossover Control Gun. This new gun has a 
specially shaped grid designed to keep the electrostatic field undisturbed. 
Emission from the center of the cathode is vastly improved eliminating 
slow clectrons from the edges which overshoot and smear. These design 
improvements do away with tailings and halos, lines and spots won't 
blur even under highlight conditions. 


You owe it to your customers and yourself to replace with Raytheon. 
Ask your Raytheon Lube Distributor tor complete information. 
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TELEVISION 
TRAINING 
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DiVRY TECHNICAL INSTITUTE 
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DrFOREST’S TRAINING, INC. 
CHICAGO 41, ILLINOIS 
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information-packed publication 
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===  RADIO-ELECTRONICS 
NS the Amazingly Effective 
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mar 

Vv —with the aid of BOTH 
HOME EQUIPMENT 

and HOME MOVIES 


What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remark 
able practical ways to prepare to get into America’s 
amazing billion dollar opportunity field of TELEVISION 
RADIO-ELECTRONICS. You'll see how to get into fas- 
cinating work that pays well that offers one of 
America’s most promising futures that enables you 
to start your own business almost “on a shoe string,” 
if you prefer this to a job opportunity 
And above all, you'll get some GOOD NEWS especially 
welcomed by men anxious to earn REAL MONEY in this 
thrilling field. For you'll see that NOW you can get the 
kind of practical, laboratory-type training so desirable 
for making real progress in Television-Radio-Electronics 
AND WITHOUT LEAVING HOME 
You'll see that DeVry Technical Institute sends every 
thing needed to set up your own HOME LABORATORY 
You get and keep the same type of basic electronic 
equipment used in our modern Chicago Training 
Laboratories. You get home training that includes 
the knowledge and experience gained from train 
ing thousands of students first hand in Chicago 
And to top it all, you use DTI's amazingly 
effective and exclusive home training aid 
INSTRUCTIVE MOVIES. But why not get the 
complete story? Mail coupon today for 
information-packed literature 


MOTCERN LABORATORIES 
If you prefer, get all your preparation 
in our new Chicago Training Lab 
oratories —one of the finest of its 
kind. Ample instructors, modern 


Write for details! 
MILITARY SERVICE! 
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the mmformaton 
we have for you should 

prove 
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Quality is an elusive thing. Engineers 
measure it... copywriters glorify it... 
salesmen describe it. But the final test is 
actual performance. If a product is 

the best in its field, those who know quality 
will accept no other. 


That is the story of Pickering’s new 
260 Turnover Cartridge. 


Introduced only months ago, it is already 

a leader among magnetic cartridges. It has won 
that position because it is the nearest thing 

to perfection yet produced. Here 

are the combined advantages it offers: 


he nearest Ching to O/er ection 


1. HIGHER OUTPUT ~— Better overall 


signal to-noise ratio. 


2. LOWER OVERALL DISTORTION 
— Less intermodulation distortion with 
A simple flip of the 


hondy lever and = ' wider frequency response. 
you're ready to p 


on Da iL 3. MINIMUM TRACKING FORCE 
stondord or microgroove. — Lowest practical tracking force for 


both microgroove and standard recordings. 


4. HIGHER COMPLIANCE ~ Compliance 
of moving elements is the highest practical, 
consistent with best quality transcription 
arms and changers. 


5. LOWER MOVING MASS 


— Lowest of any comparable magnetic cartridge. 


6. TWO DIAMOND STYLI— For longer 


record and stylus life and greatest economy. 


These design features have real meaning 

to those who understand that quality reproduction 
depends on components which meet 

professional standards. If you want the best 

that high fidelity can offer, ask your dealer 

to demonstrate the new 260 Turnover Cartridge. 
You, too, will hear the difference! 


PICKERING ana company incorporated « Oceanside, L.I., New York 


a 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


S Sov lhose who cun\hear\lhe djfernee 


. Demonstroted and sold by Leading Radio Ports Distributors everywhere. For the one nearest you and for detailed literature; write Dept. C-4 


RADIO & TELEVISION NEWS 
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She Bost Costs Loess When You Buy 


THE FISHER 


Custom Audio Components 


@ If you are 


FM-AM TUNER, Model 70-RT 


Features extreme sensitivity, low distortion and low 
hum. Armstrong sy ljustable FM-AFC and AM 


ectivity. Preamplitier-equalizer, 2 inputs, 2 cathode 


follower outputs. Six controls. Self-powered. $184.50 


FM-AM TUNER, Model 50-R 


Same features as 70-RT above, but designed for use 
with external preamplifier-equalizer such as S0-C. Hum 
level better than 100 db below 2 volts output. Fully 
shielded and shock-mounted. Self powered $164.50 


MASTER AUDIO CONTROL, Series 50-C 


16 choices of record equalization, plus separate bass 
and treble tone controls, loudness balance control. Five 
inputs and input level controls, two cathode follower 


Chassis only, $89.50 - With cabinet, $97.50 


25-WATT AMPLIFIER, Model 70-A 


50-watts peak! More clean watts per dollar. Less than 
42% distortion at 25 watts (0.05 at 10 watts.) Re 
sponse +0.1 db, 20-20,000 cycles; 1 db, 10 to 50,000 
cycles. Hum and noise virtually non-measurable'! $99.50 


outpuls 


buying ‘for keeps’ buy the best first! Buy FISHER, quality leader for seventeen years 
Engineered tor the professional, functionally designed for home use 


Of the very best! Hlieh Fidelity 


90-WATT AMPLIFIER, Model 50-A 


100-watts peak! World's finest all-triode amplifier. Uni 
form within | db, § to 100.000 cycles. Hum and nortse 
96 db below full output. IM distortion below 2° at SO 
watis. Highest quality components thruout. $159.50 


“90” HORN, SPEAKER ENCLOSURE 


NEW! Regardless of the speaker or enclosure you are 
now using, the “SO” Horn marks a revolution in per 
formance. Can be used with any 12” or 15 
coaxial, dual or triaxial speaker system 


single, 


$129.50 


PREAMPLIFIER-EQUALIZER, Model 50-PR 


Professional phono equalization facilities at low cost! 
Independent switches for LF turn-over and HF roll-off 
Output lead up to 50 feet. Can accommodate any low 


level, magnetic pickup. Self-powered. $22.95 


HI-LO FILTER SYSTEM, Model 50-F 


Does what ordinary tone controls cannot do, for it sug 
presses all types of nose with an absolut 
loss of tonal range. High impedance input 
follower output. Use with any equipment 


Priivlivviiaen 
cathode 
$29.95 
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WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORPORATION - 39 EAST 47th STREET - NEW YORK, N. Y. 


May, 1954 
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g im oe RC p QUALITY ae — 


Choose this reliable equipment for your service 
RADIO CITY bench, lab or field work—and save! Order RCP in- 
struments from ALLIED —for top value and occurate, 
atc A | | | F [) PRODUCTS CO. Sepensabie vervice 


i 
Model 808A Do-All TV- = 
Radio-CR Tube Tester, S666606 
Reactivator & VIVM be 
Sonsists oO d odel 3 » © 
Mele Secher ant a aoe Oo ) SENSATIONAL MODEL 123 “FLYBACKER” 
v rv M_. Chee ks ail sabes ead, Tests Flyback Transformers and 
including miniatures, sul STS Yokes—Trouble Shoots Horizontal 
iced U0 alee tahen . TV Circuits in Shop or Home 


Fasy-to-read 4 meter. Has r . 
fact-eperating double Rell Now available for accurate 
index. 17-range VTVM _ uses balanced bridge type push-pull and speedy testing. Extremely 
circuit Input impedance tf »megs for minimum current drain 
le for discriminator alignment. Ranges: AC and 
~28.100-250-1000: resiatance. 0.2 ohm to 1000 shorted turn ina flyback trans 
Oto 62 in 5 ranges. Accuracy former or yoke. Makes tests 
tors ger _ rs with components in place in 

5 ith test leads, . 
isolation probe tteri« 5 "5 volts. 60 cvcl : the receiver. Checks all flyback 
Shpg. wt., 12!', Ibs “g4 FX 333. Net transformers and yokes for 
Model HVMP-1. High Voltage Probe tends DC range of VT'VM opens or shorts. Tests are ap 
in Model 808A above 10,000 volts. 84 F 334. Net $8.77 


sensitive—shows up a single 


plicable to induction windings 
on any transformer, speaker 


. Model 750 UHF-VHF Do-All Signal Generator choke. solenoid. relavs. et: 
New, combination signal, marker and where impedance is not rela 


ern generator. Covers all UHF-VHF 
innels for FM and TV receiver servi tively low; acts virtually as a 
ing. Checks and aligns front ends, sound proportional AC ohmmeter 
IF's ind nd seme - i ag moped Oscillator circuit operates at 1500 cycle frequen 
a sad epecial anti-backlash cy; interruption frequency 60 cycle. Slightest 


accuracy of 0.5 All VHF induction change caused by a shorted turn or 


+. = ea intermittent effects shows up instantly on meter 


650-900 me. RF's and IF’s clearly cali as ““Bad.”’ Has 3 ““Good-Bad”’ scales; scale for 

brated on large etched dial. Provides yokes; direct-reading numbered scale; illumi- 
hatch pattern on all — Is. ™ ncenal modulation 360. =e nated meter dial. In compact grey steel case with 
and 141.75 ke. Also provides unmodulated carrier signal. Com aluminum finish steel panel; 9° .x6x4°,". Com- 
plete with leads. Size, 10', x6! ox For 105-125 volts, 60 plete with test leads. For 105-125 volts, 60 cycle 
cycle AC. Shpg. wt., 10 lbs. 84 F 338. $77.91 AC Shpg wt.. 8 lbs. 84 F 620. Net $39.15 

Model 655 Do-All VIVM 
New, pe ik to-peak ty pe \ ph ’ 
acct te neasurements oO mpl 
waveshapes. Reads RMS and peak t ALLIED STOCKS ALL RCP INSTRUMENTS 
peak sin eously of wave-fo 84 FX 364. Model 8873A Servishop. Net 
— bynes Ba Searles . victimes ol ‘ 84 FX 368. Model 324P Tube Tester. Net 
vibrator t y pe Owe ipplie n . - 84 F 332. Model 730 "Signaligner” Signal Generator. Net 
generators nges on all functions : 84 F 336. Model 740A VHF Signal Generator. Net 
Reads peak to AC I n ‘ to ‘ 84 FX 365. Model 8020 FM.-TV Servishop. Net 
volts; A RMS 0 1 to 1500 volt 84 FX 366. Model 8023 AM-FM.-TV Servishop. Net 
0.02 to 1500 volts uN esist es 84 FX 367. Model 324C Tube Tester. Net 
from 0.2 ohms t qs 84 F 335. Model 533M Midgetscope. Net 
84 F 340. Model 453C Master Multitester. Net 
rror and 84 F 274. Model 447B AC-DC Multitester. Net 

LOxt x. 


All RCP instruments priced over $45, are available on Easy Payments 
84 F 324. 


only 10%, down, 12 months to pay. Write for details 
SSeS SSeS SSeS SSS eee Sees sssessssessesy 


FREE ALLIED RADIO CORP., Dept. 1-&-4 
268-PAGE BUYING GUIDE 100 N. Western Ave., Chicago 80, til. 


Send FREE 1954 Allied Catalog 
Make your selection from the world's 


largest stocks of electronic tubes, 

parts, test instruments, audio equip- Allied Radio 
ment, amateur gear, industrial com- 

ponents — get everything in electronics 

at lowest prices. Send for your FREE 

copy today. 


ALLIED RADIO 


Ship the following RCP instruments 


Name 


Address 


City Zone State 
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INTERNATIONAL RECTIFIER 4 


cor vPoRr,eatTti oO N 


ft StGUNDO 
CALIFORNIA 


direct 


TV-RADIO 


replacement 
WIDEST RANGE IN THE INDUSTRY 


The type you need... 
when you need it! 


AVAILABLE FROM YOUR FAVORITE JOBBER 


Available 

with 

universal For more 
mounting information 


for write Dept. A 
universal for Bulletin JRP-2 


replacement. 


INTERNATIONAL RECTIELER 


_« 


Executive Offices: 1521 E. Grand Ave., El Segundo,Calif.- Phone: ORegon 8-6281 
Chicago Branch Office: 205 West Wacker Drive: Phone: Franklin 2-3889 
New York Branch Office: 501 Madison Avenue: Phone: Plaza 5-8665 
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When the profile of the Cadillac 
looked like this 


or 


lt was understandable that the profile of a V.O.M. 
might look like this 


But this is the profile of today's Cadillac 


And if you buy a V.O.M. that is truly of today it 
will have a profile like this 


\. 7 ‘] 4 
j (Ais 
S, “o, 4 Pa 
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STREAMLINING 


signifies the 
difference! 


In cars, streamlining symbolizes the tremendous 
advances in automotive engineering and perform- 
ance. In fine test equipment, too, streamlining 
signifies the difference. 


The flush switches, dials and jacks of the Smoothie 
make it easy to slip in your pocket, carrying case or 
tool kit, eliminate snag hazards on your bench. 


But even more—the streamlining expresses 
externally the advanced internal design which 
makes the Triplett Model 630 as superior to the 
obsolete knobby bumpy-faced testers as the 
Cadillac of today is to the Cadillac of fifty years ago. 
These internal design features include such devel- 
opments as selector switch of molded construction, 
completely enclosed; elimination of harness 

wiring, etc. Your most frequently used tester— 

your V.O.M.—should be the best—the one of 

which many thousands are in use in laboratories 
today—the Smoothie, Triplett Model 630 Volt-Ohm- 
Mil-Ammeter, $39.50 net. Ask your parts jobber 

or write Triplett Electrical Instrument Company, 
Bluffton, Ohio. 

Only Triplett offers you a ten day free trial on all 

test equipment. 


he SMOOTHIE 


the only streamlined V.O.M. with a smooth face 


Volt-Ohm-Mil-Ammeter 


) GE SERVICE 
UT-PERFORM 


Here’s what G.E.’s new SERVICE- 
DESIGNED Tubes mean to you: 


They cut callbacks on TV repairwork, by 
doing a far more dependable job than 
their prototypes. 


Your tube-inventory requirements are 
lower. Sernvice-Desioneo Tubes give top 
performance in all chassis. 


Your customers get more hours of 
trouble-free TV enjoyment... because 
Seavice-Desioneo Tubes have longer 
average life. 


They cost the same as their prototypes, 
despite improved performance and long 
life. You get higher tube value than 
ever before! 


Here. for the first time, is a line of tubes 
developed specially for television servicing! These 
6 new G-E Service-DesiGNeD Tubes soon will be 
followed by others designed from the ground up 
to meet the practical requirements of your work 


@ Where greater sturdiness or higher voltage 
capacity were found desirable, these qualities have 
been designed into the new types. You can install 
G-E Service-DesiGNeD Tubes in any circuit with 
confidence, knowing they have the safety 

margin to stand up! 


@ See your G-E tube distributor today! He will be 
glad to show you the new Service-DesiGNeD Tubes 
—explain how they will save you time, trouble, 
and costs, and increase your list of satisfied TV 
customers. Tube Department, General Electric 
Company, Schenectady 5, New York. 


Reavy Now: 3 mort G-t 


The 5U4-G prototype (left) 
was a tube that did a good elec- 
trical job, but was subject to dam- 
age from shocks and vibration. 
In the new Service-DesiGnep 
5U/4-GA, you have a rectifier that 
can withstand hard usage Note 


the arrowed reasons why 


(1) Substantial mica supports 
brace the tube structure at both 
top and bottom, instead of at the 
top only. Also, double-fin plate 
construction gives better heat 


dissipation 


(2) Glass bulb now is straight 


side, compact, and strong. It is 


SERVICE-DESIGNED 5U4-GA 


You can 


specially “necked down” at bot- 
tom, so the base can be the same 
diameter as the 5U4-G—enabling 
the same ring-clamps to be used 
when installing the tube 


(3) Base construction has been 
changed to button-stem, with the 
leads passing through widely 
spaced individual seals at the bor 
tom of the glass envelope, the 
same as with miniature tubes 
This gives greater strength, also 
shorter leads and better lead sep 
aration A nothe r advant Age isim 
proved he at conduction This, in 
turn, materially reduces electrol 


ysis and air-leakage 


VICE-DESIGNED TUBES THAT DO OUTSTANDING JOBS....AND WHY! 


SERVICE-DESIGNED 5Y3-GT 


A sturdier tube, with longer life! Mica sup 
ports now broce the tube structure both top 
new button-stem base adds 
double-fin 


and bottom 
strength, seporotes the leads 
plate construction gives the Servict DE 


¥Y3-GT much improved heat dissipation 


SERVICE-DESIGNED 25BQ6-GA 


Cut callbacks with this new tube thot runs 
cooler than its prototype! All the improved 
features of the 68@6-GA_ Larger bulb 
gives ample cooling. Tube handles higher 
pulse plate voltages. High-melting-point 
solder protects plate cap-terminal 


SERVICE-DESIGNED 183-GT 


Install and forget! This new tube does a 
superior job far longer! Special lead glass 
words off electrolysis ond air-leckage 
There is a new ring cround the filament 
which stops “bowing'’ and the filament burn- 
outs thot frequently result 
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“DESIGNED TUBES 
ALL OTHERS! 


Specially developed for the TV service industry. 
Cost the same as types they replace. 


SERVICE-DESIGNED 6B8Q6-GA 


Running hot™ shortened the life 
of many prototype 6BQ6-GT’'s (left) 
G-E designers went to the heart of the 
problem, and, retaining the same basing 
layout for interchangeability, gave this 
tube a king-size bulb that means cooler 
operation under all normal conditions 

Also, because of special mica design 
and new processing techniques, the new 
SERVICE-DeESIGNED 6BQ6-GA will han- 
die higher pulse plate voltages. Internal 


tube arcing is cut ‘way down 

In many TV chassis, Type G6BQ6-GT 
now is pushed to the limit. Replacing 
with 6BQ6-GA's means far fewer serv 
ice callbacks due to early tube failures 

A further important improvement in 
the Service-DesiGNeD 6BQ6-GA, is 
use of a special high-melting-point sol 
der for the plate cap-terminal. This pre- 
vents loosening of the terminal when 
the tube is removed for testing. 


@ Type GSN7-GTA has been redesigned to 
Rive top pe rlormance in all syachro Rt ide and 
other TV circuits. Among measures taken to 
assure this result, is a special factory “chopper 
pulse test. The test is made at voltages equal to 
the lowest line voltages that will be encountered 
in TV chassis of any make 
In all respects and in all circuits, the SERVICE 
DrsiGNteD GSN7-GTA now will replace Lype 
6SN7-GT. Capacity of the new tube is much 
superior to the old, as proved by this cross 
tabulation of ratings 
Old New 
6SN7-GI 6SN7-GIA 
Max plote voltage 
Max plate dissip., per plate 
Max heater-cathode voltage 


GENERAL (96) ELECTRIC 


the kind of things servicemen 


All servicemen dream about the ultimate in fine test- 
ing equipment—the kind of instruments engineered by 
Simpson that make the dream of perfect servicing a 
reality. 

Recommended by well-known service managers of 17 
leading television manufacturers, the 480 GENESCOPE 
has effectively conquered the problem of checking both 
UHF and VHF signals. 

For proven accuracy and proven profits, sell your cus- 


ELECTRIC COMPANY 


$197.00 


Model 476 Mirroscope 


A fine 5" oscilloscope that will save you up to 


tomers Simpson instruments for your UHF-VHF TV servic- 
ing needs. 

Available to servicemen are two complimentary book- 
lets. One tells how to use Simpson Models 479 and 480 
in UHF areas. The other describes “A 100] Uses For The 
Simpson Model 260”...50 pages: 

These booklets are typical of one of the many Simpson 


services for Simpson distributors. 


$200 W. Kinzie St., Chicago 44, Illinois 
Phone: EStebrook 9-1121 


$135.00 


Bey ? 


testing in ; ohms readings 


Crosshatch Pattern Generator 


For adjusting deflection eirewits in TV receivers. 


In Canada: Bach-Simpson, Ltd. London, Ontario 


Model 276 Oscilloscope Calibrator 


To determine the voltage in an oscilloscope waveform 


y $68.00 ‘ 


Model 303 Vacuum Tube Volt-Gi 


low current consumption...wide resistance ra 


Model 260 


Outsells all other high sensitivity 


volt-ohm-milliammeters combinec 4 


Mode 269 VoltOhm Microammeter 


0 ohms per volt. 7 inch diol —7 ingyycase 


Np , a. $59.50 
oe rae ~ - 
. ye “i 
Volt-Ohm-Mil 
0,000 ohms per volt 


Namp “wn 
genescope 


Model 480 TV-FM 
; . ideal signal generator and 
$3986 ". ttre sensitive UHF-VHF By 


% 


; 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 


INVERTERS WASHINGTON EDITOR 


for changing your stor- 
age bottery current to 
nc. Mousehold AERONAUTICS AND RADIO, 
linked nee the earhest day ol 
ELECTRICITY clicking. have now become more firn 
illied than eve we a constant stream 
nt round-air developments i ! 

In Washington, through the active hannels requires air-ground com 
cooperation of the Radio ‘Technical munication | j ator ln th 
Commission for Aeronautics bold next few yea } 
progr ha been recorded Aviation freq ncy spect! im req 
has been aided by intensive research ssc method can well be 
programs and earthy results. To illus factor in its future implemet 
trate, in one in tigation of the feasi As the result of still 
bility of remote control operation of radio study, RTCA has de 
field lights via radio at airports which cedures for calibrating 
are unattended at night, a number of radio-frequency signal gene 
important problems have been resolved produce signals acceptable for 

In tests that have been conducted, a and adjusting airborne vor and ils re- 
radio receiver to which a_ suitable ceivers Noting that the procedure 

vitching mechanism had been con were developed primarily to aid the 
nected, was installed at a small air- operators of aircraft radio service sta- 
port. The approaching pilot turned on tions, the commission said that while 
the airport lights by pressing the mi- the methods were prepared for the 
mounted crophone switch of his aircraft trans more commonly used ty 
out of sight mitter a predetermined number of generators, they may 
under dash time And after takeoff, the lights determine whether signals produced by 


or in trunk were extinguished by a similar opera other types of gear are within acces pt- 


tion in the plane. The use of such a able tolerances 
compartment! 


ten it wa iid, could become a In addition to signal generator 


key factor in safety, by increasing the standard omni-bearing selector ire 


number of landing fields available dur also used in testing vr receivers at 
ing emergencies bearing settings other than the zero 
A special committee, including rep indexing position. Calibration procs 
resentatives of the Air Transport Asso dures for such omni-beari elector 
ciation, Aeronautical Radio, Inc., Al are now being prepared by RTCA 
Line Pilots Association, Aircraft Own 
ers and Pilots Association, Navy, Au COLOR TV's official tech 
Fores Coast Guard, FCC, and the has disbanded. After seve 
CAA ( iluating the advantage ind round-the-clock conference 
problems inherent tn a radio-controlled irveys, the NTSC, co 
itomatic airport lighting system l on’s color special 
nother RTCA project has produced s books, filed its record 
interest report) analyzing ) ut of the picture. The 
the gro 


especially designed for operating 
standard 110 volt A. C.... 


@ TAPE RECORDERS e@ DICTATING MACHINES 
@ WIRE RECORDERS eo ELECTRIC RAZORS 
for 
@ EXECUTIVES OUTDOOR MEN 
@ SALESMEN REPORTERS 
PUBLIC OFFICIALS FIELD INSPECTORS 
@ POLICEMEN DOCTORS 
@ FIREMEN LAWYERS, ETC. 


Sce your jobber or write factory 


\ ww MODES \ WEW DESIGNS «(\ NEW LITERATURE 
“A” Battery Climinators OC AC Inverters, Auto Radio Vibrators nd T , n oO n n ceptance con 
i 


American Tetevision & Ravio Co. ) nd eh nc aos 
Duality Products Since 1931 mately twice as many channels in the who strove se hard ta: 
SAINT PAUL 1, MINNESOTA, U. 5S. A. ero juer pect ( (Continued 
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\8 Here's Your BIG OPPORTUNITY! 
TELEVISION 
wt TECHNICIANS EARN BIG PAY! 


President: Radio-Television Training Association 
Executive Director: 

Pierce School of 

Radio & Television 


CIVILIANS! —_, 


rit PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN 
needed eee Keep your present job while I prepare you AT HOME, using the 

: same successful methods that have helped hundreds of men— many 
train you AT with no more than grammar school training — master television! 


HOME in your ENOUGH EQUIPMENT TO SET UP YOUR HOME LABORATORY! 
i As part of your training, I give you ALL the above equipment you 
SPARE TIME! need and more to prepare for a BETTER PAY TV job. You build 
: and keep a professional GIANT SCREEN TV RECEIVER com- 
Earn while plete with big picture tube, takes any size up to 21-inch... also 
you learn! a Super-Het Radio Receiver, RF Signal Generator, Combination 
Volemeter-Ammeter-Ohmmeter, C-W Teiephone Transmiter, Pub 
lic Address System, AC-DC Power Supply. Everything supplied 

including all ctubes' 


My FM-TV_ Technician 

Course can save you months of training if you have previous 

Armed Forces or civilian radio experience' Train at home — 

kits of parts, plus equipment to build BIG SCREEN TV RE- 

CEIVER, and FREE FCC Coaching Course! ALL FURNISHED 

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNO EXTRA COSI ae 

under new G.I. bill! If discharged after June 27, 1950 FREE FCC COACHING COURSE !| Important for BETTER PAY 

— CHECK COUPON! Also approved for RESIDENT JOBS requiring FCC License. You get this training AT HOME 

TRAINING in New York City at Pierce School of and AT NO EXTRA COST. Top TV jobs go to FCC licensed 
Radio and Television...qualifiés you for full sub- technicians. 


sistence allowance up to S160 per month. Write NEW! PRACTICAL TV CAMERAMAN & STUDIO COURSE! (9 7ya ae ann 
for details. previous radio an V training) train you at home for an 
a exciting high pay job as the men behind the TV camera. Work 
Z with TV stars in TV studios or “‘on location’ at remote pick-ups! 


| A special one-week course of practical work on TV studio equip- 
e ment at Pierce School of Radio & TV, our associate resident 
school in New York City, is offered upon your graduation. 
ALL VETERANS DISCHARGED BEFORE AUGUST 20, 1952 ) IFFVYOWTRYT ety Mad) 1 give you the latest principles and 
must be enrolled and IN TRAINING by August 20, 1954. practical training in TV COLOR! 
/ Otherwise you lose your G.I. rights to a free educa- 
\ tion under NEW G.I. BILL! Don't put it off... it takes 
{ several months to get your papers processed! RUSH 


COUPON BELOW. Tell your ex-G.!. friends! erp 
youGETAl 4 FREE! oe his 


MAIL THIS COUPON NOW! Ne odes ong Call! 
Almont trom dhe very 

start you can earn extra money while learning, repairing Me. Leonard C. Lane. President 

Radio-TV sets for friends and neighbors. Many of my RADIO-TELEVISION TRAINING ASSOCIATION 
students earn up to $25 a week...pay their entire $2 Ease 19th Street, New York 3, N. Y. Dept. 158 
training from spare time earnings... start their own Dear Mr. Lane: Mail me your NEW FREE BOOK. 
profitable service business. Act now!’ Masl coupon and — = . —— aoe away tne TOL 
find out for yourself what a TV career can do for you! VISION. 1 understand | am under no obligation 
OPTIONAL: TWO WEEKS TRAINING.IN NEW YORK CITY and no salesman will call 

NEUMS SL TURCSUIMY ou get two weeks. 50 hours. of | (PLEASE PRINT PLAINLY) 

intensive Laboratory work on modern electronic equip- Name AGE 

ment at our associated school in New York City — ADDRESS 
Pierce School of Radio and Television. And | give you 
all this AT NO EXTRA COST whatsoever, after you 
finish your home study training in the Radio-FM-TV AM_INTERESTED IN 


Redio-FM-TV Techa n VETERANS! 
Technician Course and FM-TV Technician Course. 0 Tonnes een Check here for 


] FM.TYV Tech Cc Traini und 
RADIO-TELEVISION TRAINING ASSOCIATION 1 SU Cuasmen & eee NEW GI. Bill 
52 EAST 19th STREET, NEW YORK 3. N. Y Course O 


Licensed by the State of New York « Approved by the VA ee Bee mS oe *« os ia i Ed i: i} 


City ZONE STATE 


~ 


THINGS ARE AS THEY SEEM... 


The long lines are strictly parallel— 


that they appear otherwise ts an opucal illusion. 


This tuse merely has the metal caps cemented to the 


glass 


The difference between these two This Littelfuse has the caps locked to glass like this. 


fuses is no illusion... The ends of the glass are formed“. The solder which 


is bonded in a Separate operation CoO the cap relows 


through the small aperture and spreads out to form a 


permanent collar-button lock® between cap and glass— 

impervious to moisture and vibration. The exclusive 

| E F U & E Littelfuse feature eliminates fuse failure due to loose caps. 
Littelfuse leads all other fuse manufacturers in design 

, 


’ , 
D ft PLAINES LLIN ite es Lock-cap assemb!y patent no, 1922642 


ie FASTER — train BETTER— tran EAS. R 
IN 10 MONTHS=OR LESS=—FOR 


RADIO-TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


18 BIG KITS NEW! NO OBLIGATION PLAN 


of Radio Television parts and equipment You Have No Monthly Payment Contract to Sign 


Much of your training will be actual construc- 4 aby 

Eg ee gt e, Pay For Your Training as You Earn and Learn 
PRACTICAL tnstruction that prepares yo F 

for your Radio-Television career 


the can get into Radio-Television, today’s fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit” training plan prepares you in as little as 10 months 
or even less! No monthl y payme nt contract lo sign thus NO RISK to yo i! 
This is America’s finest, most complete, practical training—gets you 
ready to handle any practical job in the booming Radio-Television industry 
Start your own profitable Radio-Television shop or aceept a good pauy- 
"A hade ing job. I have trained hundreds of successful Radio-Television technicians 
during the past t 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts —I REE! 


Valuable Equipment included — Earn Extra Money While You Learn! 
With Training 


The new Sprayberry “package” plan All your 10 months of training is IN YOUR 

includes many big kits of genuine, pro- HOME in spare hours. Keep on with your 
fessional Radio-Television equipment present job and income while learning. With 
You perform over 300 demonstrations, each training ‘‘package’’ unit, you receive 
experiments and construction projects extra plans and “Business Builder” ideas for 
You build a powerful 6-tube 2-band spare time Kadio-Television jobs. New tele- 
radio set, multi-range test meter, signal vision stations everywhere, open vast new 
generator, signal tracer, many other opportunities for trained Radio-Television 
projects. All equipment and lessons are Technicians—and those in training. If you 
yours to keep... you have practically expect to be in the armed forces later, there 
everything you need to set up your own is no better preparation than practical 
profitable Radio-Television service shop. Sprayberry Radio-Television training. 


_ SPRAYBERRY ACADEMY OF RADIO oe. e TM cnieee's. ti 
you BUILD the Television net and pocecccasssecsconcccconcccnesoqnneososs 
above IN ADDETION to the other test units MAIL COUPON . seRAYBERRY ACADEMY OF RADIO, Dept. 25-J 
shown here (man en shown because o 
in . of pace alt re a 1 I send you ts TODA y/ 111 Nerth Canal St., Chicago 6, mm. . r 

NO OBLIGATION ; Please rush to me all information on your 10-MONTH Radio-Tele- 


vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 


Frank L. Spray berry 
Freed 


1 invite you to get all the facts— 


FREE 32 3, BIG Frm aah es 


RADIO- TELEVISION BOOKS 

ant you to have ALL the facts about 

my new i" MONTH Radio-Television Training 

—Wwithout cost’ Rush coupon for my three big Radio- 

Television books How to Make Money in Radio- 

Television PLUS my pew Ulustrated Television Bul- 

letin PLUS an actual sample Sprayberry Lesson — ALL 

FRE No ob ‘eee and 50 salesman wil) call. Mall 
coupon NOW 


See seneeeacasecesaaeseucaesuasaseseaand 
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FIELD STRENGTH METER 


Here's more than an antenna signal checker 
The new Philco Field Swength Meter = 
vides direct readings of RF signal leve 
has built-in electronic sensitivity control 
Signal levels above 100 microvolts are read 
directly on the calibrated dial. Read 10 to 100 
microvolt levels on the high sensitivity meter 
High gain, low noise TV woner provides 
exceptional wide range of sensitivity. Now, 
measure both strong and weak signals with 
the Philco reference calibration method 
it's the same type found in expensive labo- 
ratory equipment. MODEL M.-8104. 


Your Own Portable 
"Service Bench" for 


IF-RF Alignment ! 


PHILCO 


VISUAL ALIGNMENT GENERATOR 
Oscilloscope, Sweep and Marker Generator 


The Philco Model 7008 Visual Alignment Generator is a 
completely self-contained “service bench” for all alignment 
and trouble shooting problems in the field. It is specifically 
designed to permit rapid servicing of the IF amplifier and 
front end of TV and FM receivers. The sweep section 
furnishes a high output signal with uniform sweep level 
throughout the FM and television bands, as well as the 
intermediate frequencies used. The marker system, with 
its associated crystal calibrator, has an accuracy of .005%. 
The built-in oscilloscope greatly simplifies test set-up. 
Furnished complete with high frequency detector probe, 
output and input cables and AC cord. 


Look at these PHILCO features: 


1. Only two external cable con- of RF output from a few micro- 


nections necessary...minimizes volts up to .1 volt. 


regeneration and feed-back. 3. RF output increases with 


frequency to offset the fall off 
in gain which normally occurs 
on the higher frequencies. 


AVAILABLE THROUGH YOUR PHILCO DISTRIBUTOR 
ON A NEW SPECIAL PAYMENT PLAN 


2. Shielded multiplier atten- 
uator provides accurate control 
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TELEVISION 


OME STUDY COURSE 


“Color Television is here —not around 
the corner, or in the developmental labs, 
but here! The big question now is... Are 
You ready for Color TV? 

“You may now have a successful TV 
servicing business. When color sets come 
to your bench for servicing, will you be 
able to handle them? 

“Color Television is a vast new field, 
embodying entirely new concepts ‘ 
principles of light and vision, radically 
new circuitry.” 


First Home Study Course in Color TV 
Now is the time to prepare. Now, for the 
first time, you can train yourself for the 


* 


—/ “s 
e*s « 
Ae 


opportunities in this brand-new field. The 
just-announced RCA Institutes Home 
Study Course is the first home study 
course covering all phases of color tele- 
vision. Offered only to those already ex- 
perienced in radio-television servicing, it 
explains the “why” of basic theory, as 
well as the “how-to-do-it" of servicing 
techniques. 

Planned and written by RCA instruc- 
tors, the entire course is based on the 
practical experience of RCA engineers 
the men who have pioneered in the re- 
search and development of color television 
since the very first color experiments, 
many years ago. 


RCA Institutes conducts a resident school in New 


AiG t. 


ot ¢ CEL re % 
<* ‘ ? Caty “< F . ne < 
VA int EE eee 
LEE 2 Pl or A 


Remember when black-and-white tele- 
vision first became a reality? Overnight, 
the demand for men who knew television 
grew. Even now, a shortage of qualitied 
servicemen exists. Think, then of the 
even greater demand for servicemen who 
will understand the many additional prob- 
lems of color reception! 


Costs so little to gain so much 


RCA Institutes makes it easy for you to 
prepare yourself now for color television, 
Not only is the cost of the home study 
course for qualified servicemen extremely 
low, but you pay for the course on a 
pay-as-you-learn basis. 


* Send for FREE Booklet— Vail the coupon, today. Get complete 


information on the RCA INSTITUTES Home Study Course in 
Color Television, Booklet gives you a general outline of the course 
lesson by lesson. See how thoroughly you can learn Color TY, 


York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 


Mail coupon in envelope or paste on postal card. 


RCA INSTITUTES, INC., Home Study Dept. RNSS4 
350 West Fourth Street, New York 14, N. Y. 


Name 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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(please p! mt) 


Address 


City /one—— State 


DELCO RADIO CANS ITS POWER TRANSFORMERS 
TO PROTECT THEIR QUALITY AND PERFORMANCE 


Potting power transformers. The transformer can 
is filled with an asphalt compound which helps to 
protect the transformer and transfer heat from the 
transformer to the can for better heat dissipation, 


@ ... 
A GENERAL MOTORS PRODUCT u *'= & UNITED MOTORS LINE 
—S$—$— nt NS : 


Qa” 
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If you want a part made right, you've got to be able to 
control all phases of its production, That's why Deleo Radio 
exercises strict quality control over all its parts—for service 


use as well as for original equipment, 


Let’s look at some new power transformers for auto radios: 
The laminated core inserts are stamped out of low-loss 
silicon steel, then heat treated to insure retention of desired 
magnetic properties. Skilled operators use special machines 
to wind the primary and secondary coils. On the production 
live, laminations and coils are assembled and, with other 
parts, placed in a metal can. Finally, a hot asphalt compound 
is poured into the shield can. On cooling, it becomes a solid 
mass that holds all components in position, transfers heat 


and protects the transformer’s quality and performance, 


Satisfied customers are the basis of a good service business, 
and Deleo Radio service parts assure customer satisfaction. 
Delco Radio service parts are available through your LMS 


Deleo Electronic Parts Distributor. 


DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA 
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-——-7| Where will You Be 


mee ECTROWICS 


Months trom Today ? 


( 
| 
| 
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ADD TECHNICAL TRAINING to your practical experience 


Get Your FCC License In A Hurry! 


Then Use Our Amazi. 


ingly Effective 


JOB FINDING SERVICE 


@ tes How- 


HERE !S YOUR 
MEUARANTEE 
If you fail to pass — 
ommercial License - = 
pn to 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT 
HOME IN SPARE TIME UNTIL 


YOU GET 


YOUR FCC LICENSE 


if you hove hed any practical experience 
—Amateur, Army, Navy, Radio repair, 
or experimenting. 


“ ing 
oentinue ye sur train 
without additio ynal « 

any kind 
essfully 

sf ommercial 
vided you 
examination - 


after « ompleting our 


days 
course 


TELLS HOW— Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month 


Letter from nationally-known Airlines We would also appreciate if you 

would place the fo wwing additional edvertis sement in your bulletin—Wanted 

—Superintendent of C Salary $666.66 per month.’ 

Lette m natic A f high quality AM and FM trons 
We are very much in need at the present time of radio-electronics 

tech ans and w 4 appreciate any helpful suggestions that you may be 

Salary up to $412 per month to start 


mmy at 


ally tnown mor 


able to offer 


These are just o few examples of the job offers that come to our office 


portemioatiy Some licensed radioman filled each of these jobs . it might 
ave been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 


IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME in Spare Time. 


and Address License Lessons 
2nd Phone 16 
e St., Bakersfield, Calif, 


Voe@ ist Phone 
nia, Fla 
Foerch 


ist Phone 

Bergenfield. N. J, 

nH. Davis ist Phone 
sevelt, Lebanon, 111 


2nd PYone 


Escondido, Calif 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


CARL E. SMITH, E.E., Consulting Engineer, President 
Desk RN-58, 4900 Euclid Bidg., Cleveland 3, Ohio 


May, 1954 


TELLS HOW— 


Our Amazingly Effective 

JOB-FINDING SERVICE 

Helps CIRE Students Get Better Jobs 

Here are a few recent examples of Job-Finding results: 
GETS AIRLINES JOB 


‘ ‘ i 
i" (le i 


Sets FIVE J08- Orrens Fnom BROADCAST STATIONS — 


wa Mil 
I Kh 7 


Cavs civil yee JOB 


, ’ ' urea ff 
; bayt 
Your FCC Ticket is recognized in all radio 
fields as proof of your technical ability 


GETALL 3 FREE/ 


MAIL COUPON NOW °° 


sae auaeeeee eS & & & ae ae ae a 4 
CLEVEL ANS INSTITUTE OF RADIO ELECTRONICS ’ 
Desk wn 58, 4900 Euclid Bidg Clevela nd 3, Ohio 


eee to Dest Mo to « jelay) 


pee 
rt 


» tell me about your televisior 


s2u @ ae ae aaa ae aa eas eae ee eeaend 
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HERE'S IRC EXACT DUPLICATES 


ARE DOUBLE: MONEY-BACK 
——__ GUARANTEED 


8 ume 
to, 
ee, 


COVER ON co, 


The mechanical accuracy of [RC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers’ procurement prints. 
INLY IRC GUARANTEES Specifications on those prints are closely followed. 


SATISFACTORY MECHANICAL FIT Shaft lengths are never less than the set manufacturer’s 
. nominal length—never more than 3%" longer. 

AND ELECTRICAL OPERATION Shaft ends are precisely tooled for solid fit. 

® DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated 
for perfect knob fit. 


The typical manufacturer's specifications ; 
shown here are exactly duplicated by Alterations are never needed. 


IRC QJ-180 control. CONCENTRIKIT ? : 
assembly includes P1-229 and RI-312 For Exact Duplicate Controls, specify IRC. 


shofts with Bll-137 ond B18-132X : ici 
Base Elements, and 76-2 Switch. Most Service Technicians do. 


INTERNATIONAL RESISTANCE CO. 


415 N. Broad Street, Philadelphia 8, Pa. 


In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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*8000.°° PRIZES 


WESTINGHOUSE LEAGUE LEADERS 


AND DEALER AID CONTEST 


ALL THAT MONEY 


LITTLE TUBE? 


208 MORE BIG PRIZES 
FOR TV SERVICE MEN 


2nd PRIZE $700 in YOUR Choice of Merchandise 
3rd PRIZE $400 in Merchandise YOU Select 
4th PRIZE $300 YOU Select the Merchandise 


FIRST, SECOND, THIRD AND FOURTH PRIZE WINNERS 
WILL MEET MICKEY MANTLE OR STAN MUSIAL IN THI 
BIG PRIZE AWARD DINNER WESTINGHOUSE HAS 
PLANNED FOR YOU IN NEW YORK 


5 Fifth Prizes of $140 Fach in Merchandise 
How Would YOU Answer This Service Customer? 20 Sixth Prizes of $70 Each in Merchandise 
40 Seventh Prizes of $45 Each in Merchandise 
Your solution to this cartoon—and your careful selection of 50 Fighth Prizes of $20 Fach in Merchandise 
American and National League Leaders, as of August 1, 1953 100 Ninth Prizes of $15 Fach in Merchandise 
—can win $1000.00 CASH for you. Send in your entry now, 
for one of the 209 big, valuable prizes in the Westinghouse 
League Leaders and Dealer Aid Contest. It’s easy to qualify. ’ ° 
Just buy 25 Westinghouse Receiving Tubes or 1 Westing- you CAW BE SURE...1F 7s Westinghouse 
house Picture Tube for each entry you submit. Winning 
entries will be judged on the basis of correctness of team selec 
tion, and aptness, originality and effectiveness of cartoon 


solution. RELIATRON® TUBES 


Your Westinghouse distributor salesman will certify your 
Entry Blank when he takes your tube order. Ask him for WESTINGHOUSE ELECTRIC CORPORATION 
additional Entry Blanks ET.9505) 


Electronic Tube Division Box 284 Elmira, N. Y. 


USE THIS OFFICIAL LEAGUE LEADERS ENTRY BLANK 


. League Leaders on August Ist, 1953 were: 2. Here is what | would say to the Lady in the Cartoon: 


AMERICAN LEAGUE NATIONAL LEAGUE 


MY NAME . 
' 
' SHOP NAME 


Attach additional sheet of paper if necessary. 100 words moximum 


THIS SPACE FOR DISTRIBUTOR’S SALESMAN’S CERTIFICATION 


STATE | certify this Entry Blank has been qualified by the purchase of (25 Westing 
house Receiving Tubes) (1 Westinghou se Picture Tube 


SEND ALL ENTRIES TO: Salesman 's Signature 
WESTINGHOUSE TUBE CONTEST Company Name 


P. O. Box 610, Grand Central Station New York 17, New York City 


»tate 


bo ee ewww mew www wen weeeeceeceec= 
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‘ANNOUNCING 
THE NEW 


and most complete 
standard 
stock line... 


NON- INSULATED 


“ ; a MOLDED INSULATED. 
_ 


orPreO PHENOLIC INSULATEO 


@ three Temperature Coeffi- 
cients: NPO, N330, N750: Close 
tolerance on all temperature 
coefficients. 

@ Non-insulated, Molded insu- 
lated, Dipped Phenolic tn- 
sulated. 

@ Wide range of capacity values, 
close tolerance on all capacity 
values. 

@ Provide commercial equiva- 
lents of many often used JAN 
types. 


One purpose of the three temperature coeffi- 
cients is to provide the means of combining 
in perallel, various combinations of NPO and 
N330; NFO N750 


mediate temperature coetficients 


and and to obtain inter 
Formulae 
for computing these values as well as a sim 
ple nomograph for quick computations will 


be afforded in service information. 

The range of capacity values is the most 
complete offered as standard stock by any 
Servicemen 


ceramic capacitor manufacturer 


and engineers . . . your distributor has these 
capacitors to meet your requirements for TV 
replacements, laboratory work, and 


type development 


proto- 


Write for complete list of capacity 
values available JAN equivalent 
table, and nomograph. 


ERIE components ar 


electronic di 


e stocked at leading 
tributors everywhere. 


ELECTRONICS DISTRIBUTOR DIVISION 
ERIE RESISTOR CORPORATION 
Main Offices ERIE, PA. 


ERIE, PA. « LONDON, ENGLAND 
TRENTON, ONTARIO 


Factories 


JOHN E. NELSON has been named cen- 
tral revional rY le for 
Rlectri lipment 
tribe ilk vill 
direct ill the 
equipment tube 


Git ve ral 


ate ind 


comm 
cial engineering 

tivithe 
which — include 


midwestern 


in the regi 


and part 

He will n 
the company 
N. Milw 

For the pa 
duct may 
dustrii ind 
Tube Department 
Schenectady He 
in 1942 after serving the I S 
ment of Ag 


iikes 
been pro 
itting 

he adqu irte! 


transn 
joined the company 


Depart 


JETRON MANUFACTURING COMPANY 
entering the tele 
J. Tunkl 
with Ti 
ucts Company is a principal of the firm 

JOE MURPHY, formerly associated 
Mitchell 


has organized his 


of Chicago is re 
field 


sociated 


ision 
was ftor- 


Prod 


inftenna who 


merly as irate 


with Cunningham and Com- 
pany of Indianapolis 
own representative firm with offices at 
25905 East 39th St. in Indianapolis 
Wally B. Swank has formed the ELEC- 
TRO SALES COMPANY to serve distrib 
utors in the upper New York state area 
INSULATED CIRCUITS, INC. a man- 
ufacturer of printed circuits and sub 
assemblies, has been established at 115 


Roosevelt Ave in Belleville N. J 


ALE. 


service 


DANIELSON, 
coordinator for 
Admiral 


sale » 
western 


formerly 
the 
division of 
Corporation 
been appointed 
eral manager of 
Pioneer” Electronics 
West Los An- 
manutacturet 
of TV picture tubes 

He joined Admiral 
in 1945 and was 
transferred to the West Coast in 1947 
Prior to this affilation he was with 
P. R. Malloru & Co., Inc. and Stewart 
Warnes 

In his “ 
ot product 
and 


(‘or Pp 


geles 


in charge 
expediting 


po t he will be 
scheduling 
procurement and 


and 
contracts 


RUSS DIETHERT of 
named chairman of the newly 
lished Conference Coordinating 
mittee set up by the five trade 
the electronics industry 
Baraf is 


been 
estab 


Com 


Chicago has 


asso 
ciations in 
Ss. L 
of the group 

The purpose of the new con 


serving as co-chairman 


mittes 


coordinate 
by sale ‘ 
minate duplication of 
expense 
The five asso 
thi new comn 
Coast Electronic 
ciation; the 
Manufacturer 
Manager 


ociatior 


Sion 
Sales 
the A 
and Equipmer 

The Represer 


Products Mat 


RETMA ha 

on television rece er 
According to the Association, 6,375,279 
television set ind 7.064.485 radio 
radio were 


(excluding auto sold if 
retail 

The 
television et ind 7.689.701 radio 


1952. Auto 


during the yeat 
e figures compat th 6,144,988 
excluding auto set 

radio production tot 
during 1953 

B. F. VALLIERE |: 

president and gen 

I W. Sickles Divi- 
sion of General In 
sfrument Corpora 
fron 

In his new ¢ 
itv he will 
over-all 
ity for 
three plants in Chi- 

Mass Dan ‘ 

Conn., and Joliet, Ill He joined 
firm in 1946 serving in an 
capacity with Sylvania and 
Bosc h 

make his headquarters at 
Chicopes Mass 


ip ic 
h ive 

responsibil- 
the division's 


copec 
ielson 
the 
executive 


atte 


American 
He will 
the plant in 


RAYTHEON MANUFACTURING COM- 
PANY is planning to build an electron- 
ic engineering and research laboratory 
in Wayland, Mass 
ton. Plans are conditioned 
completion ol 
ments with 
financing : \ 
and warehouse has been estab- 
lished at 4056 W. Armitage Ave., Chi- 
cago 39, by FEDERAL ELECTRIC COR- 
PORATION. The new outlet is the third 
in an expanding network of warehouss 
facilities d by the compan 

ADMIRAL DISTRIBUTORS, INC. hha 
moved to new headquarters at 6565 E 
Washington Blvd. in Los Ang: 
single-story building 
62,000 square teet ol floo space 


RADIO CORPORATION OF AMERICA 


20 miles from Bos 
upon the 
satistactory arrange 


officials and suitable 


new rey 


city 
sales 


ional 


office 


establishe 


low 1 hve 


concrete contain 


has established a new office t 592 


Alexandria, Va. to 
and enginee! 


Pitt St. in 
consulting 


RADIO & TELEVISION NEWS 


ADVANCE! Raise your earning power -learn 


RADIO-TELEVISION- ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING ,,stt® ** 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

You also 
receive this 

Many National students pay for all or part of their train- Multitester 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


a He 


Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 
G AND SAMPLE LESSON! above, including tubes and 
T.R.F. Receiver Send today for valuable, professional qual- 
National Schools’ new, ity Multitester. No extra 
Signal Generator ~” Audio Oscillator illustrated Book of Oppor- charges. 
‘ tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 
airmail. 


National Schools prepares you for your choice.of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial xables are 
now bringing Television to more cities, towns, and farms APPROVED FOR 
every day! National Schools’ complete training program VETERANS 
qualifies you in all fields. Read this partial list of opportu- AND Both 
eo po nea er | NON-VETERANS | Resident and 
siness of Your Own « Broadcastin 

Radio Manufacturing, Sales, alee © Telecasting Check coupon below Home Study 

Television Manufacturing, Sales, Service Courses Offered! 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


LOS ANGELES 37, CALIFORNIA «+ ESTABLISHED 1905 
IN CANADA 811 W_ HASTINGS STREET, VANCOUVER, B¢ 


(mail in ¢ elope or paste on postal card) 


NATIONAL SCHOOLS, Dept. RH-54 
TELEVISION TRAINING 4000 5S. Figueroa Street 323 West Polk Street 


You get a complete ' Los Angeles 37, Calif. nad Chicago 7, Hl. 

9 
series of up-to-the- Send FREE Radio-TV Electronics book and Free sample 
minute lessons cov- = : lesson. No obligation, no salesman will call 
ering all phases of re- 
pairing, servicing and , NAME BIRTHDAY 19 
construction. The same ' 
lesson texts used by resi- ‘ 
dent students in our CITY ZON} ATi 
modern and complete Television broadcast studios, lab- Check if interested OWLY in Resident Training at Los Angeles. 
oratories and classrooms! VETERANS: Give Date of Discharge 


ADDRI 
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everything 
needed... 


FOR THE QUALITY 
INSTALLATION 


A complete line of VHF and UHF antennas, designed for high gain and 
top performance, is made by the antenna-wise craftsmen of AMPHENOL, 
The color-tested INLINE* and its new partner the Conical are superior 
VHF antennas. The Corner Reflector, Yagi, Rhombic and re-designed 
30-Ty are the sturdiest, most efficient UHF antennas offered today. 
For VHF, UHF or combined VHF/UHF installations the AMPHENOL 
Stacked-V is the first choice of distributors, dealers and the public. 
"Reissue U.S. Patent 23,273 


accessories 


AMPHENOL accessories for the quality tv installation include Stand-off 
Insulators, mast sections and hardware, the UHF/VHF ISONET, new 
UHF/VHF Lightning Arrestor with lowest measurable loss, and the 
new TELE-COUPLERs for effective coupling of two to four television 
sets to one antenna. The TRISONET couples high and low band VHF 
antennas and UHF antenna to one TV set. 


lead-in 


Unique AIR-CORE Tubular Twin-Lead (U.S. Pat. No. 2,543,696) is 
a truly efficient transmission line with lowest signal loss of any lead-in. 
AIR-CORE is a must for UHF television. amMpHENoL Flat Twin-Lead 
has been proved through years of effective transmission as a superior 


VHF lead-in. 


the famous trade mark 


AMERICAN PHENOLIC CORPORATION 


the Armed Forces SPECIFIC 
PRODUCTS is now located in new and 
larger quarters at 14515 Dicken: 
Street, Sherman Oaks, California 

A new one-story factory building is 
now being built by the Central Manu 
facturing District for THE HALLICRAF- 
TERS COMPANY at Kostner Avent 
and 45th Street in Chicago. The plant 
will be used for TV manufacturing, 
warehousing, and shipping TEXAS 
HOME EQUIPMENT COMPANY has 
moved to a new building at 1012 Me 
Kinney Ave. in Dallas. The new site 
boasts its own railway spur and truck 
dock . MESA PLASTICS COMPANY 
IS now occupying its new and enlarged 
plant at 11751 Mississippi Ave., Los 
Angeles 25... DEAN ELECTRONICS 
Co., INC. has moved from Brooklyn to 
425 Devoe Ave., Bronx 60, N. Y. The 
company makes phonographs 


C. BYRON FARMER is the revional sale 
manager for the newly-created south 
eastern sales region 
for General Electru 
replacement tubes 
He will have head 
quarters in Atlan 
ta, Ga 

Mr. Farmer is a 
native of Atlanta 
and studied electri- 
cal engineering at 
Georgia Tech and industrial manage- 
ment at the University of Georgia. He 
joined General Electric in 1936 in 1! 
apparatus group and_= served fro 
1940 to 1945 in the Navy 

He returned to the apparatus gro 
after the war and in 1947 joined the 
electronics division on its marketing 
training program. From 1948 until his 
present appointment, he served as 
sales manager for replacement tube 
sales in the Georgia-Alabama-Flo i 
district 

>= 
OSCAR JAEGER has been named appli- 
cation engineer for the midwest divi- 
sion of the Westinghouse tube division 
with headquarters in Chicago. He w 
formerly with Crosley EDMOND 
1. EGER is the new vice-president of ad- 
vertising for Admiral Corporation 
He replaces SEYMOUR MINTZ 
THOMAS A. MARSHALL has joined Mil 
ler Television Company as develop 
ment engineer .. Jd. P. SMITH, JR., 
formerly chief engineer of the Daven 
Co., has been promoted to the post of 
director of engineering ... Micamold 
Radio Corporation has named ALFRED 
GARTNER sales manager of the firm 
He was formerly associated with Co 
neli-Dubilier and Solar... ROBERT 
L. UNGER is the new director of indus- 
trial relations for Hoffman Radio 
Corp.'s television division 
mgton Technologeal Assoc 
named E. WILLARD JENSEN to the post 
of government contract manage! 
HAROLD N. BEVERIDGE has been named 
manager of Raytheon’s equipment divi 
sion operations in Chicago. He will be 
responsible for all development and 
production work at the plant located at 
(Continued on page 141) 


Uppe left 


A radar is shown 


BELL TELEPHONE 


LABORATORIES 


Nike's missile climbs to 


TELEPHONE SCIENCE 


cuipes a PUNCH 


NO ENEMY CAN DODGE 


destroy an enemy 


it right Nike Ny kee is named 


pronounced 


Is it possible to guide an anti-aircraft 
missile so that it will track down and 
destroy a rapidly maneuvering target? 
No one knew the answer for sure when 
the UL S Army put this question to 


Bell Telephone Laboratories in 1945. 
The special skills and techniques de- 
veloped to create the nation’s communi- 
cations network uniquely fitted Bell 
scientists to answer this question. They 
recommended a new system, Nike, and 


then worked to bring it into being with 


under guidance 
after 


t 


of complex electroni 


controls 


e Greek goddess of Victory 


engineers from Army Ordnance, West 
ern Electric Company and Douglas Au 
craft Company 

‘ he first Nil 


made, and more Ww ill follow 


installation has been 
Thus, Amer 
ica’s defenses grow stronger through a 
new extension of frontiers in the com 
It is a proud achieve 
ment of the knowledge and skills first 
dey Bell Telephone 


tories the 


munications art 


eloped at Labora 


to make nation's telephone 


we eve;r better 


Improving telephone service for America provides careers for creative men in scientific and technica 
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ever been a 


° 
isa § 


MER will LOVE 
VE the CARTRID 


board tuning! 
dge servicing! 
atch accuracy! 


TURING CO., INC., 
York, BEnsonhurst 69200 
Largest Manufacturers of 
BAntennas and Accessories. 


EASE of TUNI 


nd tuning ACCU 


Never before have there b 
engineering developments 
rotator! One year in devé 
new standards in rotator 


Finger tip piano control 
position indicator. Finely ¢ 
“Panoramic” dial face in 
position at all times. Mag 
enhances beauty of mode 


Cartridge type detachable 
removed in seconds witha 
Simply unloosen two scre 


Stop-watch tuning accu 
accurate within 1/2 degre 
an instant stop. No drift a 


390° continuous rotation i 
widest traverse range. Pe 
beyond normal 360° trave 
in all directions. 


Powerful balanced inline ¢ 
direct dead weight Icad of 
channel 2 yagis as can be 


JFD antennas—your key te 
UHF and VHF pictures in 
white or color. 


to prepare for 


Lis 


a good job or a business 


of your own in TV SERVICING 


Are you Satisriep with the position you 
now hold? Do you feel you're worth more 
money? Are you pleased with yourself, your 


and your future? 


work, your associates 
What does the next year hold for you... 


and the year after that? 


Are you content merely to plod along 
through the best years of your life... or 
do you want to get into more pleasant work 

hold a well-paid job . . . perhaps establish 


your own business? 


If you are looking for a REAL opportunity 
... If you want to Grow with a GROWING 
INDUSTRY 
cess that should be yours, t#en we say to you, 
study TV Servicing 


If you want to grasp the suc- 


Everyone knows that Television is the 
fastest growing industry today. Opportu- 


nities are going begging for men who have 


the training and ability to grasp them. Now 
is the time to start on the road to success 
in TV Servicing 


Study at Home in your spare time 
The RCA Institutes Home Study Course in 
IV Servicing is easy to learn, You progress 
rapidly, step by step, as you learn the pro- 
cedure of servicing and trouble-shooting TV 
receivers and installing TV antennas. Hun- 
dreds of pictures and diagrams help you 
understand the how-it-works information 
and the how-to-do-it techniques, 
A Service of 
F.adio Corporation of America 

The RCA Institutes TV Servicing course 
was written and planned by instructors with 
years of specialized experience in training 
men. You get up-to-the-minute information, 
too, because you study right at the source 


* 


RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 


nology. Write for free catalog 


Get complete information on the 


on resident courses 


. SEND FOR FREE BOOKLET 
RCA INSTITUTES Home Study 
Course in Television Servicing. Booklet gives vou a general outline of 


of the latest developments in Television 
Your lessons are carefully examined and 
accurately graded by competent teachers 
who are interested in helping You to succeed 


RCA Institutes is licensed by the Uni- 
versity of the State of New York an 
affiliate member of the American Society 
for Engineering Education approved 
by leading Radio-TV Service Organizations 

. approved by Veterans Administration, 


It costs so little to gain so much 
RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
IV Servicing 
Home Study Course has been cut to a min- 


Servicing Ihe cost of the 


imum. You pay for the course on a pay-as 
you-learn unit lesson basis. No other home 
study course in TV Servicing 


for so little cost to you, 


offers so much 


Mail the coupon—today. 


the course by units. See how this practical home study course trams 


you quickly, easily. Mail coupon in envelope or paste on postal card, 


MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Dept. RN554 
350 West Fourth Street, New York 14, N. ¥ 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 


350 WEST FOURTH STREET. NEW YORK 14, N.Y. 
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CONSIDER LESS THAN THE BEST ANTENNAS? 


KAY-TOWNES 


Su KATYS truly deserve your most 
careful consideration! 


From every standpoint, they are the finest, farthest-reaching all-channel 
‘fringe’ area antennas ever designed. No other antennas, regardless of type or 
number of bays can match their performance . . . for photo-clear reception 

and consistent, trouble-free service. 

4; YEARS OF DEVELOPMENT have gone into research, design, 
engineering and development of the KAY-TOWNES SUPER “KATYS.” 
Right at this very moment our own exhaustive tests are being substantiated 

by dealer installations all over the country. These dealers are convinced ... 
as you will be, when you test the SUPER “KATYS” yourself . . . that 

these amazing antennas are the answer to complete customer satisfaction! 


id Guararilerd v0 OUT-PERFORM 


ANY OTHER ALL-CHANNEL 


TV ANTENNA Ever Made/ 


KAY-TOWNES unique 
and exclusive “Snow-Filter’”’ 
design climinates cloudy and 

spotty pictures ... and 

will open markets for 

TV Set sales in many 

areas now considered 
“impossible.”’ Think of the 
tremendous profit-possibilities 
the SUPER “KATYS” 

offer to the Television 


Industry! 


KAY-TOWNES 


SupORKATY-2 


B-Sey Manufactured and Distributed in CANADA By 


DELHI METAL PRODUCTS, LTD., DELHI, ONTARIO 


-ONG DISTANCE 


PHOTO-CLEAR 
RECEPTION! 


KAY-TOWNES 


Sup KATY-1 


Single-Bay 


KAY-TOWNES 


ANTENNA COMPANY 
ROME, GEORGIA 


EEE 


\ 


CHEMICALS 


No. 43-2 
List $0.65 


G-C VINYLITE CEMENT 
Wo. 58-2 2 o List $0.65 


&y i abe 
G-C ELECTRONTE) 
CLEANER © 

=e 


DLTAGE wnt 
seewect 
coment 


Wo. 35.2 


IG WEAD CLEANER 
Me. SRE Pew List $1.00 


90 CHEMICALS FOR... 
BETTER TV-RADIO SERVICING 


With the largest, most complete line of quality chemicals in the industry, 


G-C RADIO SERVICE G-C is the name you should remember whenever you need cement, 


SOLVENT 


No. 31-2 Dor. List $0.55 solvent, cleaners, lubricants and all the rest. Yes, with close to a hundred 


different G-C Chemicals now available—everything you need— the 


next move’s up to you! 


oN 


GENERAL CEMENT MFG. CO. 
904 Taylor Avenue Rockford, Illinois 


v 
@ AC & OC volts: 
0-5, 10, 100, 500, 
1000 V (30 KV with 
HVP-1 probe). @ 5 
ohm ranges from .2 
ohm to 1000 megs. 
@ DC input Z 26 
megs. @ 442” meter 
movement in can't- . 
burn-out circuit. iable 0-30 me. 
@ 1% mult. resis- : @ Crystal marker 
tors. c , oscillator, variable 


: amplitude. 
HIGH VOLTAGE PROBE $6.95 = 

|| @ Extends range of VTVMs 
& voltmeters to 30 KV. 


NOW... 2 SENSATIONAL 
EICO SCOPE VALUES! 


NEW AMAZING FEATURE PACKED 


360K SWEEP GEN. KIT $34.95. 


@ Continuous cover- 
age of all TV & FM 
freqs. from 500 ke te 
228 me. 

@ Sweep width var- 


WIRED $49.95, 


N 


SAV Premed. 
fon 3's fos 
o be input Z 26 
© 1% mult. resiators, 


eS 


a: —_ 5 
¥ Mare YP 


625K TUBE TESTER KIT $34.95. WIRED $49.95. 


; 


ee 


950A-K R-C BRIDGE & R-C-L COMP. KIT $19.95. 
WIRED $29.95. 


EICO EXCLUSIVE! 


5’ PUSH-PULL SCOPE 


~~ 


, 425K, 


» @ Iilum. gear-driven 
“Speed Rolichart.” 
@ New lever-action 
switches for individ- 
} ual testing of every 
element. 
@ Tests ail conven 


@ Measures & tests all 
resistors; .5 ohm to 500 
megohms 

@ Every type conden- 


ser, 10 mmf to 5000 mid. 
@ 0-500 DC voitage 
source for capacitor 
leakage testing. 


Amazing feature-packed economy- priced 
Wired, $79.95. KIT, $44.95. 
PUSH-PULL V & H amplifiers Sen 0.5 v/in. Useful to2.5m™ 
SWEEP. 15 « 6 Z-axis intensity modulation. Dual trace ¢ tioning 


tional & TV tubes. 
PIX TUBE ADAPTER 
fer Tube Testers $4.50. 
Checks TV picture tubes 
while in set. 


“1EICD = Kits 
& WIRED INSTRUMENTS Gives You 
LIFETIME SERVICE & 
CALIBRATION GUARANTEE 


“at less than our cost of handling (See EICO Guarantee 
Card enclosed with each Kit & Instrument). 


} P 
Irm 


~ on each range 


OV & 12V BATTERY ELIMINATOR KIT 
TOSOK KIT $29.95. WIRED $38.95. 
@ OC output: 0-8 V of 0-16 V 
@ Continuous current rating 

WOAat6V. 6A at i2V 

@ intermittent current rating 
2OAatGV, 12Aati2v 

@ Separate Voltmeter & Am- 
meter 


555K MULTIMETER KIT $29.95 
WIRED $34.95. 


(Pat. Pend.) of AC-OHMS! 
249 K PEAK-to-PEAK VIVM with 7s 


944K FLYBACK TRANSFORMER AND YOKE TESTER 


uy! EICO SCOOPS! 


e 
232K PEAK-to-PEAK VIVM 
with DUAL-PURPOSE AC/DC Uni-Paobe 


KET 29.95 WIRED *49.95 : 

irecti p voltage of complex an 
cougar 4 14, 42, 420, 1400, ee 
DC/RMS sine voltage range: 0-1.5, 9, 15, 50, 
150, 500, 1500 v. Ohms: 0-1000 megs. 7 > 
skip ranges on every function Calibration ~ - 
out removing from cabinet. Zero center ~ 
Resp. 30 cps-3mc. 1% precision ceramic mult- 
pliers. Exceptional stability and accuracy Com- 
pact, portable (7x5x4), smart, rugged 


i . | Only 1 probe 
NEW! UNI-PROBE! Terrific time-saver 
for all functions—a half-turn of probe-tip selects oc 


‘METER KiJ $39.95 WIRED $59.95 


@ Covers range of 75 | 
ke to 150 me. 

@ 7 calibrated scales: 
accuracy better than 


@ Bandspread vernier | 
tuning. 
@ 4-step RF shielded 


output multiplier: con- 
stant output Z. 


S36K MULTIMETER KIT $12.90. WIRED $14.90. 


Kit $23.95 Wired $34.95 
ac t of TV set 
Tests all flybacks and yokes, in or ou 
—in just seconds! Detects even 1 shorted turn! 
—and iron- 
clusive separate calibration for air—an 
= flybacks assures utmost accuracy Large 
414" meter, 3 colored scales. Compact, portable 
(7x5x 4"), smart, rugged 


526K MULTIMETER KIT $13.90. WIRED $14.90 


@ 1000 ply: 31 ranges 
@ DC/AC volts: Zero te 
1, 5, 10, 50, 100, 500, 
5000. 

@ OC/AC Current: 0-1, 
10 ma; 0.1, 1 A. 

@ Ohms: 0-500, 100 K, 


(1% precision resistors) 


@ 20,000 ¢/V; 31 ranges. 
@ DC/AC/Output volts: 
0-2.5, 10, 50, 250, 1000, 
5000 


@ DC Current: 0-100 va; 10, 
100, 500 ma; 10 A. 
: 0-2K, 200K, 20 


= 


320K SIG. GEN. KIT $19.95. WIRED $29.95. 
822K SIG. GEN. KIT $23.95. WIRED $34.06 
@ Fundamentals 150 ke 
to 34 mc, harmonics to 
102 me 
© 5-step band switch- 
ng. 


@ Colpitts audio oscil- 
lator generates 400 cps 


pure sine wave voltage. 
@ Permits pure RF, 
modulated RF, or pure 
F. 


, 
117 1K RES. DECADE BOX KIT $19.95 WIRED $24 95 1 meg 


CONDENSER BOX KIT 1180K KIT $14.95 WIRED $19.95 
arta wESiSTANCE SUBSTITUTION BOX 1100K WIRED $9.95 KIT $5 50 Write NOW fer onan ees oe “ 


R) . Ask your jobber for FREE EICO business building decals. 


Seperate Assembly & Operating Manuals supplied with each EICO KIT! 
You build EICO Kits in one evening, but . .. they last a lifetime 

SAVE OVER 50°%! See the famor 

ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y 


EICO line TODAY. at your local 
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By WALTER H. BUCHSBAUM 


Téigvision Consultam . . 
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These systems have a potential of 16 million 


viewers. Here are the cost and other facté 


dnvolved in their organization and op 


ARREN, PENNSYLVANIA was a 
typical small town nestled at the 
Sant of o mountein end unshiec to Fig. 1. Above (left), community TV antenna tower with yagi arrays 


mas for five channels. (Above) Pole mounted cable from antenna to town 
receive any TV signals because of this 


mountain. A little over a year ago a 


group of enterprising citizens formed have inquired about community TY but occasionally several receiving lo 
the Warren Community TV Corpora systems and that it has become such cations must be used and the signa! 
tion and soon thereafter over 1000 — an important part of the TV industry combined later 
homes in Warren had the cultural and = prompted us to make a survey of this 1. Distance from the antenna to the 
entertainment benefits from three dit- field tather than give detailed tech locality served the availability of 
ferent TV stations. They can now nical data on a particular installation power poles trom one point to the 
choose programs from channel 4 in we shall discuss the technical, finan- othe: 
Buffalo, N. Y., channe! 6 in Johnstown cial, and legal problems involved in >». Number and distance of prospec 
and channel 10 in Altoona, Pa most systems tive subscribers. distance from each 
Warren is one of the almost 300 Fig. 2 illustrates a typical small other; number that are ready at once; 
towns and cities currently using a town lying at the base of a hill, so number of potential subscribers 
community TV system to bring tele- far away trom TV transmitters or so 6. Future TV station assignments 
vision reception to over 170,000 Amer- located that only very poor reception 7. Availability of power to run am 
icans. While the growth of community is possible in the town. By locating a _ plifiers at various points 
TV was speeded and often caused di-  ta!l tower at the top of the obstruct It will be noted that som 
rectly by the long TV station freeze ing hill, reception from three different questions also reflect on the economi 
the thawing out of this freeze since TV stations is possible. All that is aspect of an installation since they will 
1952 has not stunted the growth of needed now is to bring the three sig determine cost as well as revenue 
community TV As more stations nals down to the community. The lit Other financial problems to be ex 
open up, additional small communities tle boxes on the poles are line ampli plored concern local licensing, right 
have TV reception almost within thei fiers as shown in Fig. 5, and the cable of-way for cable locations, cost of the 
grasp and often only a mountain down the mountain may actually look real estate connected with the anten 
stands between good TV reception and like the installation in Fig. 1. Simple na location, insurance, power, cost of 
a deadspot It is estimated that the as this may appear, considerable en renting phone or power-line poles, local 
eventual total of over 2000 TV sta gineering and design time is involved taxes, etc. Compared with the original 
tions will reach only 90°; of our pop- As a matter of fact, a typical com installation cost of the system, thes¢ 
ulation, leaving over 16 million Amer- munity TV system requires months expenses are rather small and usually 
icans without TV reception. Obvious- of calculation, design, and _ installa- do not materially affect the succes 
ly this neglected 10° will be a good tion. After most installations are com of an installation 
market for community TV_ installa- pleted, additional time is required for Expected revenue varies with the 
tions and a potential 16 million cus- optimizing various sections and ad number of subseribers and = variou 
tomers is quite a powerful stimulus justing the over-all system for satis- local factors but, in general, sub 
for the ever alert electronics industry factory performance scribers pay between $125 and $150 
It is no wonder then that there are jefore an installation is considered for the initial installation, and a rental 
a dozen firms currently engaged in both economic and technical factors fee of from $2.00 to $4.00 per month 
manutacturing, installing, and servic- which determine the feasibility of the Although this may seem high to th 
ing community TV equipment See project must be known. The follow- average TV audience, the people liv 


Table 1. There is even a strong and ing technical data should be available ing in such remote towns would expect 


articulate National Community Tele- 
vision Association, Inc. in Palmerton 
Pennsylvania, which is made up of the 
operators of the various TV systems 
The fact that so many of our readers 
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Number of stations to be 


is Satisfactory 


to pay at least that for a barely sati 
factory tower installation, with sub 
sequent service calls for storm dam 
ave, corrosion, etc 


The block diagram me commu 


35 


Amplitel, Inc. 

362 W. 57th St. 

New York 19, N. Y. 

A.R.F. Products. Inc. 

7627 Lake St. 

River Forest, Ill. 

Blonder-Tongue Laboratories Inc. 
526 North Ave., Westfield. N. J. 
Community Engineering Corp. 
418 W. College Ave. 

State College. Pa. 

Entron Company 

2500 “Q” St., N. W., Washington, D. C. 
Industrial Television Inc. 

369 Lexington Ave., Clifton, N. J. 


International Telemeter Corp. 

2000 Stoner Ave., Los Angeles. Cal. 
Jerrold Electronics Corp. 

26th & Dickinson Sts. 

Philadelphia 46, Pa. 

RCA-Victor Division. RCA 
Camden, New Jersey 
Spencer-Kennedy Laboratories Inc. 
186 Massachusetts Ave. 
Cambridge 39. Mass. 

Television Transmission Co. 

301 Peru St., Peru, Ill. 

Transvision Inc. 

460 North Ave. 

New Rochelle. N. Y. 


Fig. 2. Simplified diagram of basic com 
munity TV system receiving three channels 
and using pole-mounted line amplifiers. 
nity TV shown in Fig. 3 
Three stations can be received here 
channel 4, channel 6, and channel 68 
Each of these stations is picked up by 
a double-stacked array (yagis_ tor 
v.hf., bow tie and reflector for u.h.f.) 
tuned and onented tor signal 
The two low-band signals go into 
channel preamplifiers having _ five 
6AK5 tubes, tuned to provide up to 
64-db gain with 6-me. bandpass A 
6AN5 cathode follower provides the 
necessary 75-ohm output impedance to 
match the the installation 

Since cable losses at u.h.f. are quite 
high and there are no economical and 
satisfactory rf. amplifier tubes avail- 
able for u.hf., the signal from chan 
nel 68 is mixed with a local oscilla- 
tor signal and converted down to 
channel 2 At that frequency it is 
amplified and passed through a cath 
ode tollower just like the other 
nals. All three signals are combined 
and carried down from the antenna 
to the town. The cable used is Federal 
type K-111, which is similar to RG- 
11/U and is about % inches in diam- 
eter, double-shielded, and has an ap- 
proximate attenuation of about 20 db 
per 1000 feet at the low TV band. As 
a result of this attenuation, the 
tem described here uses a set of line 
amplifiers every 2000 feet. Each set 
consists of three separate tuned chan 
nel amplifiers having up to 64-db gain 
To compensate for variations in signal 
strength, variations in cable 
and atmospheric changes, every third 
amplifier set contains a.g.c. A_ total 
of 13 amplifiers are used in cascade 
between the antenna and the distribu- 
tion amplifiers, 
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system 1S 


best 


rest ol 


SIL- 


SVYS- 


losses, 


Table 1. Manufacturers of community television systems and/or equipment. 


After the signal reaches the 
munity proper, a distribu- 
tion amplifiers is used to get it to the 
individual subscribers. To avoid inter- 
ference with each other, each TV an- 
tenna well as the branch- 
off point, contains some attenuation 
in the form of a resistive pad. While 
heavy coaxial bring 
the signal down antenna, 
the individual lead-in is 
regular RG-59/U, and a simple stub- 
type impedance transformer is 
in the match 75-ohm 
impedance to the usual 300-ohm_ re- 
ceiver input 

The preceding system is just one of 
the over 300 different ones now in 
use and while it is typical in tts gen- 
eral many other 
types variation is the Blonder- 
system which allows both 75- 
or 300-ohm connections at the distri- 
bution amplifiers and outlet boxes. Fig 
1 shows the model DA8&-1 amplifier 
which has 8 outlets, four on each side, 
which can be used for 75 

This amplifier incorpo- 
rates variable gain control, has over 35- 
db isolation between outlets, and does 
not use tuned channel strips but is 
broadly tuned over the entire v.h.f. TV 
band 


uses 


com- 


SCTICS ol 


outlet, as 


cable is used to 
from the 


customer's 


used 


home to cable 


operation, there are 
One 


Tongue 


each one oft 
or 300 ohms 


The Jerrold Electronics system 


and 
then uses a matching stub of 300-ohm 
line at the TV set 
Another feature of 
tions is the method of 
for the different 
ferent channels 


75-ohm customer outlets 


some installa- 
compensating 
dif- 
In the Amplitel sys- 


cable losses at 


Fig. 3. Block diagram of system receiv 
ing two v.h.f. and one u.h.f. channels. 


tem used in Warren, the individually- 
tuned channel amplifiers along the line 
were so adjusted in gain as to equal- 
ize the cable Thus, channel 4 
signals were amplified less than chan- 
nel 6 and much less than channel 10, 
which has the highest losses 
adjustment at 
cumbersome, 


losses 


This gain 
each amplifier is quite 
especially in installations 
requiring a large number of amplifiers 
To avoid this, a line equalizer can be 
used. This unit contains fixed attenua- 
tion and is designed to equalize the 
losses of 1000 feet of RG-11/U cable 
Other specialized items required for 
community TV systems are high “Q” 
interference traps, line splitters, tap- 
off connections, and line matching 
transformers. The community TV 
equipment manufacturers listed in 
Table 1 supply a complete line of every 
item needed and while 
primarily engineering 
will plan and supervise an entire in- 
Stallation 
One of the difficulties in long 
tance antenna installations is the great 
loss at the higher v.h.f. channels If 
at all possible, the first three channels 
received will be converted to channels 
2, 4, and 6 for transmission down the 
mountain Channels 3 
avoided because of the likelihood of 
adjacent channel interference. When 
more than three channels are received 
Jerrold Electronics system of 
lower frequency subcarriers which re- 
quire much less amplification. Called 
the “W”" and “K”" system, the equip- 
ment consists of the regular channel 
2, 4, and 6 amplifier plus a_ special 
oscillator and mixer to convert the 
additional two channels down to 24- 
30 me. and 40-46 me. This system 
permits fewer amplifiers for these two 
channels between the antenna and the 
town but then requires reconversion 
up to unused normal channe! frequen- 
cies before distribution 
One major advantage of 
tem is its flexibility for existing in- 
Stallations where broadband distribu- 
tion amplifiers are used and where the 
addition of a new station can be 
died with relatively minor changes in 
existing facilities. Fig. 6 the 
equipment in a typical 3-channel am- 
plifier shack at the antenna site. By 
merely adding converter - amplifier 
strips, a fourth and a fifth channel 
can be relayed to the subscribers. The 
four cases at the right 
“Y” interference traps 
In addition to using channelized 
amplifiers, some community TV 
tems employ wide-band line and 
tribution amplifiers capable of ampli- 
fying all TV frequencies in the v.h-f 
band The most recent and most 
unique installation of this type pro- 
vides reception on eight v.h.f. chan- 
nels. Located in the Poconos moun- 
tains, the community of Buck Hill 
Falls, Pa., was within reach of both 
New York and Philadelphia, but the 
hilly terrain made reception difficult 
The wide-band system installed there 
by Spencer-Kennedy Laboratories, in 
cooperation with Philco, has its anten- 
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some provide 


advice others 


dis- 


and 5 are 


uses a 


this sys- 


han- 


shows 


high 


contain 


SYS- 


dis- 


na site on a nearby mountain and 
receives channels 2, 4, 5, 7, 9, 11, and 
13 from New York and channel 6 from 
Philadelphia. Over five miles of 
have installed to date and 
nection of this system to include other 
nearby communities is planned for the 
near ftuture 

The Buck Hill Falls installation is 
unique in that it is the first instance 
where as many as eight channels 
Technically this 
complished by wide-band am 
plifiers which, in a single amplifier 
assembly, can amplify all twelve v.h-f 
channels. A_ detailed description of 
this technique appeared in the Radio- 
Electronic Engineering Edition of Ra- 
DIO & TELEVISION News in April 1950, 
and the chain amplifiers described 
therein are in use, with some modi- 
fications, in the Buck Hill Falls com- 
munity TV system 

Because of the 
pe ns¢ 


cable 


been con- 


are 
received was ac- 


use of 


difficulties and ex- 
involved in the transmission of 
signals from the antenna tower down 
to the distribution network, it would 
that a microwave link might be 
economical and convenient In 
locations where such distances are ap- 
preciable, microwave links are actually 
used. A typical case is the town of 
Casper, Wyoming. The nearest TV 
station is in Denver, Colorado, 240 air 
miles away 
lation would have 
especially since the nearest usable sig- 
nal was received at Laramie, Wyo- 
ming, 110 miles from Casper. The solu- 
tion was a receiving antenna at Lara- 
mie and a series of five relay links to 
bring the signal to the heart of Cas- 
per. On January 8th, this year, the peo- 
ple of Casper got their first TV recep- 
iion thanks to combined efforts and 
facilities of the American Telephone 
Telegraph which fur- 
nishes and rents the microwave link 
and the Jerrold Corpora- 
which planned the 
and the 
Although these 
and the distance 
Denver far beyond the fringe 
subscribers pay only $150 for installa- 
tion and $7.50 a month rental 
Another instance of microwave re- 
lay operation is the installation in 
Reno, Nevada, which San 
Francisco through a_ single- 
hop microwave chain. Again A. T. & T 
furnishes and rents the microwave link 
While Jerrold Electronics supplied the 
distribution system and plans. In the 
Reno, the microwave link car- 
ries all San Francisco's TV channels 
and the distribution employs 
broadband amplifiers throughout 
Each installation 
some individual design, irrespective of 
the type of equipment used. Local in- 
terference, excessive receiver radiation 
and many other problems require the 
close attention of experienced person 
nel. Once the installation is completed 
however, maintainance and 
relatively minor 
always 
which can keep 


seem 
more 


Obviously a cable instal- 
been too expensive, 


and Company 
Electronics 
antenna In- 
distribution 
facilities 


tion 
stallation cable 
system are 
from 


area 


considerable 


receives 


stations 


case ol 
system 


generally requires 


trouble- 
shooting 
lems 

parts 


are 
There 
bad tubes, ete 


prob- 


are defective 
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Fig. 4. An eight-outlet disiribution am 
plifier of the type used between the cable 
and the homes of the various subscribers. 


a service technician busy A 
system contains about 
plifiers, each having 
strips of 5 tubes each 
up to 600 each of the 
10 units must also have a power! 
ply, usually regulated, and using about 
5 more tubes, there is a grand total 
of 800 tubes” which potential 
sources of defects 

Since many of these amplifiers are 
located away from the town, on poles 
and in weatherproof their 
service is time consuming. Although in 
smaller installations, local TV 
technicians often maintain all 
or part of the installation, the 
procedure is to employ 
technicians for maintainance 
pair of the entire system 


typical 
10 separate am- 
three channel 
This alone adds 
tubes. Since 


Sup- 


housings, 


some 
service 
usual 
more 
and re- 


one ot 


Financial Aspects 


One of the 
about 
is definitely 
ondary benefits to the community 
especially as concerns the and 
servicing of TV quite 
obvious, but it is not that 
community TV is a money-making prop 
Osition for the operating group \ 
typical example of this is the Wil 
liamsport, Pa., community TV system 
rhe initial installation costs were $31 
000 of which $7000 went for a good 
antenna tower and location. Within a 
few months of operation, 1400 
subscribers had paid the $125 connec- 
tion bringing the income of the 
community system operators to 
$175,000. So far, most of the opera 
tors have been able to claim the con 
nection fee as capital investment and 
income, and therefore as non 
taxable. Add to this initial return the 
$3.50 monthly rental per 
and it’s plain that community TV is 
really a good, substantial 


outstanding 
community TV is 
good 


economic 
that it 


The sec. 


lacts 


business 


sale 
are 
so obvious 


receivers 


ove 


fee, 


overt 


not as 
subscriber 
business 


Fig. 6. Three-channel amplifier setup 


Fig. 5. Pole-mounted line amplifiers used 

to boost the signal along the cable from 

the antenna to compensate for line losses 
Needless to say, the equipment manu 
facturers also charge a legitimat« 
profit for all engineering 

and material 

The initial 
vary greatly 
conditions of 
certain rough 


as to the cost of 


cost 
plus work 
labor 
investment required will 
with the many different 
installation, but 
estimates can be given 
community TV. The 
cost of certain fixed assets for the o1 
and the cost of the antenna 
must be financed in 


consist ol 


each 


ganization 
tower and cable 
The fixed 
office space, engineering 
legal, and 
This may include a truck 
test equipment, and one or mors 
full-time employees. Up to about $10 
000 is usually expended on these items 
before income is produced 

The and the ling 
to town depends, of many 
veneral, the major 
is the pur 
land 
tower 


advance assets 


local survey 


costs, secretarial, transport 
tation fees 


son 


cost of the tower 
course, on 
local factors. In 
expense at the antenna site 


chase or long-term lease of the 
and the 
If it is 
plot at the 
obtain the right-of-way to 
this item may run as low as a few 
hundred dollars. The itself ma 
cost between S1000 and $5000 depend 


erection of a suitable 


possible to buy only a small 


and also 
this sits 


desired location 


towel! 


ing on height and type of construction 
Antennas and amplifies 
shack cost only a few hundred dollar 
at most. The amplifier and the 
equipment it contains can vary so 
greatly in price that item is fre 
quently an unknown until the 
detailed plans are made. In any event 
the antenna amplifier and mixer set up 
should not exceed about $5000 

The really expensive item is_ the 
cable down the mountain. The cost 
depends not only on the length of cabl 
required, but whether 
utility 
page 122) 


cables to the 
shack 


this 
factor 


also on 


pol 
belonging to some local can be 


(Continued on 


equipment shack of a typical system. 


QUARTZ CRYSTAL ETCHING 


By GENE BRIZENDINE, ware 


Non-standard or unusual frequencies can be obtained by 


etching standard or surplus crystals to desired range. 


REQUENTLY, in experimental and 
F research work, it is found that a 

crystal of an odd or unusual fre 
quency is required. Placing an order 
and waiting for the plate to be spe 
cially processed is often expensive and 
time-consuming 

rhe crystal etching process to be 
described solves this difficulty nicely, 
enabling adjust plates to 
the desired frequency quickly, and at 
very little expense 

To explore possibilities, the 
author successfully processed five 
surplus plates which were required to 
be spaced exactly 100 kilocycles apart 
in frequency. The crystals used were 
the type which fit the popular F'T-243 
holder and are suspended at each cor 


anyone to 


these 


Fig. 1. 


ner by “lands” or raised portions on 
the holder Previous ex- 
perience in changing the frequency of 
this type of crystal by grinding, had 
resulted in decreased activity and, in 
some output had dropped to 
zero, in spite of all measures taken 
to restore activity. In almost all cases 
crystal operation was unsatisfactory 
One cause for this appears to be that 
the crystals do not receive equal treat- 
ment over their surfaces Another IS 
that particles of both the grinding 
material and quartz may become em- 
bedded in the surface, hampering op- 
eration. The etching process removes 
material uniformly over all surfaces 
of a good-quality plate, including the 
edges, which are tedious to finish by 


electrodes 


cases, 


Checking the approximate frequen 


cy of plate with BC-221 frequency meter. 


CULO UE HUT 


CULL 


OE UU Ee 


Fig. 2. Equipment needed to etch crystals. 
Ammonium bifluoride. a plastic ice cube 
tray. rubber gloves. and a frequency me 
ter are needed to perform this operation. 


When taken from the 
etching solution and rinsed, the plate 
is very clean. Items required for 
processing are pictured in Fig. 2 

3efore removing from 
their holders, they were plugged into 
a grid-dip meter, instead of the usual 
coil, to obtain an indication of thei: 
original activity. This reading, along 
with the fsequency, was recorded for 
each plate. The empty holders 
immediately closed again, protecting 
the electrodes from any dust or cor 
roding effect of the air 

Ammonium bifluoride, CP 
was used for the processing 
terial is inexpensive, costing 
one dollar per pound, and may be ob 
tained from a chemical supply 
The material should not contact any 
part of the body and although not 
highly toxic, the fumes should not be 
breathed. For these rubber 
gloves were used and the actual etch 
ing was done out-of-doors. The chem 
ical attacks glass also, and for this 
reason, the usual container in which 
it is supplied is wax-lined 

A saturated solution was prepared 
in a plastic dish, by dissolving all the 
ammonium  bifluoride which would 
dissolve in one pint of water The 
saturation point may be noted when 
particles no longer will dissolve and 
sink to the bottom of the containe: 
Preparation of the solution may be 
speeded up somewhat by stirring and 
crushing the larger lumps. Etching is 
possible with a more dilute solution 
however the rate will be 
ately slowe1 

For a “test run”, one plate was sub 
merged in the solution, timing being 
done with an ordinary clock. This 
means was used to determine the 
speed of etching to be expected wit! 
the particular solution and crystal be 
ing processed. After exactly 60 min 
utes, the plate was removed and im 
mediately rinsed in clean water. Aft 
drying, the frequency and activit 
were measured, again using the grid 
dip meter and BC-221 
meter. The activity 
proved and the 
creased from the original 
kilocycles indicating an 
of 3 kilocycles per hou 
figure established, the 
brought to the frequency 
easily, by appropriate timing 

It was observed that different crys 
tals of the same original 
may exhibit widely differing 
rates. For this reason, each 
was etched “privately 
compartment of the 

(Continued on page 84) 


other methods 


the crystals 


were 


grade 
This ma 


about 


house 


reasons 


proportion 


frequency 
had actually im 
frequency had in 
1600 to 4603 
etching rate 

With this 
crystal was 
desired 


frequen 
etch 

crystal 

occupying one 


plastic ice cube 
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HHO TRANSISTOR 
TESTER 


By 
H. L. ARMSTRONG 


Clevite Brush Development Co. 


Ud 


Viz 


switch S, is thrown to the “in” posi 
tion, and the input adjusted to one 
volt (or some other suitable level, usu 
ally one volt is convenient). Then S 
is thrown to the “out” position, and S 
turned to position 1 or 3 taccording 
to whether it is desired to use the 15 
or the 6 volt supply). Since the load 
resistor is 1000 ohms in either of these 
positions, the meter will read the out 
put current in milliamperes directly 
For 1 volt from the signal generator, 
Over-all view of the the input current will be 10 micro 
transistor tester. It amperes; thus the current gain can be 
can be used to check found This fulfills the desired condi 
junction transistors 
rather than the point 
contact type units. 


tions, since the 100,000 ohms is practi 
cally an infinite impedance compared 
with the input impedance of the tran 
sistor, while 1000 ohms is negligible 
compared to the output impedance 
The base bias current can be adjusted 


A simple device for checking transistor current gain. by R.; it will usually be found that 


there is some setting for which the 


An external signal generator and v.t.v.m. are required. gain will be a maximum. When the 


transistor is to be used in another cir 


cuit, the bias current may be chosen 
OW that transistors are coming in- chosen because they are often desir- so the value is that which gives maxi 
to more common use, it is to be able in transistor applications mum gain 
expected that many will wish to Three ways of connecting the tran Positions 2, 4, and 5 on 8S, do not 
experiment with them in various Cir- sistor were provided; two sockets (one measure the current gain directly, 
cuits. It was found useful, at this lab- with equal spacings, one with the col- since the load resistance will no longer 
, how 
checking transistors before using them three binding posts for use when a ever, for checking the behavior when 
Since the junction transistor is prov- socket is not convenient large load resistors are desirable; if, 


oratory, to build a simple circuit for lector position widely spaced), also be negligible. They were added 


ing to be most useful in low frequency, To test a transistor, it is connected for example, the voltage gain is im 
audio, and general applications, this in the circuit, a signal generator to the portant 

circuit is designed for it, rather than input terminals and a high impedance This circuit has been used only with 
the point-contact type. Usually, the voltmeter to the output terminals. The p-n-p transistors. For use with n-p-n 
transistor will operate in the grounded signal generator is set at some con- transistors, it would merely be neces- 
emitter configuration.':2 Then the venient frequency, say 1000 cycles, (Continued on page 123) 
parameter of most interest is the cur- 


rent gain, defined as the ratio of out- 
put current, into a zero impedance 
load, to input current, from an infinite 
impedance source. Typical values of 
this parameter range from ten to fifty 
The currents referred to are the alter- 
nating signal currents; the direct bias 
currents are not taken into account 
This current gain is the parameter to 
be measured 

Fig. 1 shows the diagram of the 
circuit used. Only the actual circuitry 
associated with the transistor was con 
structed, and this was used with a 


Fig. 1. Complete schematic diagram of the 
transistor tester. It is battery powered. 


R 100,000 ohm, \, 
= - 10,000 ohm, VY, 
_R 1000 ohm, ', » 
500,000 ohm, 2 w. pot (with switch Sy) 
( 1 wfd., 100 ». cond 
S.p. 6-pos. switch (Centralab 21401) 
S.p.dt. toggle switch 
S.p.st. sertch fon R,) 
Penlight cell (1% ¥.) 
4 penlight cells im serves (6 ¥.) 


Neeser ver Beez 


S-pin in-line subminiature socket (Cinch 
Jones 2H5 This type ts recommended al 
though different types were used originally 
voltmeter, which were readily avail- Unused holes can be plugged, if desird, to 
able make these do esther for transistors with the 


signal generator and a high impedance 


REIMA pin arrangement or with equally 


Rither a 1.5 volt or a 6 volt supply porte 


can be used; these voltages were 
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BTHE TRI-GUN RECEIVER 
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Part 3. A general analysis of a color receiver based on 


the NTSC system. Specific circuitry will be covered later. 


N la month's article we dey 
| the principles of the NTSC 

vision system. In thi 
articles we will examine 
eral form of a suitable 
then delve more 
ing each of the 
cific circuits 

Much of the 


colo 


eloped 
color tele- 
and succeeding 
first the gen 
receiver and 
into it, replac- 


sections by spe- 


deeply 
block 


internal 
tclevision receivers 
the type of picture tube used. Thus 
you would find circuits in sets using the 
tri-gun picture that would not be 
found in utilizing a. single 
gun tiebe. Of course, the 
ation would 
would be 
that have 
tri-gun set 


circuitry of 
depends upon 


tube 
receivers 
reverse situ 
there 
run receiver 
no actual counterpart in the 

Since the tri-gun 
that set manufacturers are 
to first, let us 
with it 

An over-all 
NTSC television receiver using a 
tri-gun display device 
1. The signals 
tenna are 
which is 


also be true, te 


stages ina single 


tube is 
the one 
turning 
analysis 


start our receiver 
block diagram of an 
color 
is shown in Fig 
captured by the an 
received by an r.f. tuner 
similar in all respects to the 
tuners employed in b'ack-and 
cCeiVvers 


white re 
That is, it is capable of re- 
ceiving v.bf. signals on channels 2 to 
13 and perhaps u.hf. signals 
channels 14 to 82. In the vin 
an vf. amplifier is present, 
with an oscillator and mixer For 
u.h.f, reception, the signal is either con- 
verted down to v.h.f. (and then treated 
as any other v.h.f. signal), or the video 
if. signal is produced directly 

The tuner is followed by a video if 
system which is somewhat more exten- 
sive than the video if 
chrome 


40 


from 
band, 
together 


systems of mono- 
sets in that it usually contains 


more staves 
what wider 
taken in 
sponse 


and its bandpass is some 
Also, 
alignment to see 


more care must be 
that the re- 
curve possesses the proper 
However, the layout of the 
their circuitry, and the use of 
traps follow the practice established in 
monochrome 

An a.gc. voltage 
first few video Lf. amplifiers, as well as 
to the r.f. amplifier 

The sound take-off point 
shown as coming from the 
video if rathe: 
second detector or 


shape 


stages 


receivers 
is applied to the 


in Fig. 1 is 
end of the 
than from the 
beyond. This might 
lead you to believe that a split-sound 
system is employed rather than an in- 
tercarrier system. Such is not the case 
An intercarrier system is employed and 
the reason for positioning the 
take-off in the video if stems 
from a desire to prevent undesirable in 
teraction between the 
and the 
separated by 


system 


sound 
system 
sound carrier 
two are 
unless the 
kept prope rly attenu- 
ated, a 920 ke. beat will appear on the 
picture tube screen. To minimize 
interaction, the sound carrier is re- 
moved at the plate of the last video 
i.f. stage. This permits the set designe 
to adjust all of the following circuits so 
that the to the sound carrier 
or to any 4.5 me. beat which it may pro- 
(after detection) is 


subcarrier, The 
G20) ke and 


sound carrier is 


color 


such 


response 


duce as low as pos- 
sible 

In the sound system, the sound and 
monochrome video carriers are mixed 
in a germanium crystal diode, produc- 
ing a 4.5-me. beat note that contains 
the sound intelligence of the broadcast 
This is followed by sound if 
amplifiers, an FM and then 


several 
detector, 


the usual audio amplifiers. See Fig. 2 
Again, this follows the practice 
lished in monochrome 

Returning to the video channel! 
the black-and-white and the 
nals are extracted from the picture car- 
rier at the video detector. (Remember 
that while the sidebands have 
their own subearrier, they still form 
part of the over-all video signal. As 
far as the picture carrier 
color signals occupy the 
position as = any 
quency.) The combined 
the detector, are applied to a am- 
plifier. At the plate of this stage, por- 
tions of the signal are shunted to the 
syne and a.g.c. stages and to a 
section. See Fig. 3. At the 
another portion of the signal ts 
taken from the cathode circuit of this 
tube and applied to the chrominance or 
section of the receiver. Still re- 
maining is the luminance or black-and- 
white signal and this is taken from the 
plate of the Ist video amplifier and ap- 
plied to the grid of the 2nd video am- 
plifier through a 1.0 microsecond time- 
delay network. This is done so that 
when the luminance and color signa!s 
meet in the adder or matrix 
they will be in time step with 
other. The color signals 
through narrow bandpass filters in the 
chrominance and this serves to 
delay them. By inserting an equivalent 
delay line in the path of the luminance 
signal, we keep all segments of the 
video signal in step with each other 

Two contrast shown in 
Fig. 3, one in the cathode leg of the Ist 
video amplifier, the other at the input 
to the 2nd video amplifier. The units 
are mechanically ganged together so 
that the proper relationship is main- 
tained between the monochrome and 
color signals for all settings of the 
trast controls 

The video signal is amplified by the 
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estab- 
receivers 

both 
color sig- 


color 


is concerned 
relative 
monochrome _ fre- 
after 


same 


signals 


\ ideo 


color 
syne 


time 


same 


color 


again later 
section 


each pass 


system 


controls are 


con- 


2nd video amplifier and then fed to the 
adder (or matrix) section. Here it 
combines with the various J and Q (o1 
color-minus-brightness) signals to pro- 
duce the proper amounts of red, green, 
ind blue voltages 


Chrominance Section 


The function of 
nance 


chromi- 
section 1s, extract the 
sidebands, attenuate 
all the remaining sections of the signal 
ind third, to demodulate the color sig- 
nals so that the original color “intelli- 
gence” Here 
Refer to 


the color or 
first, to 


color second, to 


or voltages are obtained 
is how this is accomplished 
Fig. 4 

A portion of the total video signal 
is obtained from the cathode of the Ist 
video amplifier and fed to a bandpass 
amplifier. Beyond this stage is a band- 
pass filter which permits signals from 
approximately 2.1 to 5.0 me. to 
while other frequencies are attenuated 
This tends to eliminate all monochrome 
signals below 2.1 mc. The color in- 
formation, of course between 2.1 
me. and 4.2 me. of the video signal 

The bandpass amplifier 
other voltages in addition to the video 
The grid of the 
for example, receives a negative pulse 
from the horizontal deflection trans- 
former. This is designed to key the 
tube off while the color burst signal 
(on the back porch of each horizontal 
syne pulse) is passing through the cir- 
cuit This prevents the burst 
voltage from reaching the d.c 
it the output of the chrominance chan- 
nel and incorrectly shading the back- 
ground of the color picture. The color 
burst signal is designed principally for 
the synchronization 
the will be 
presently 

The control grid circuit of the band- 
amplifier operates in con- 
junction with a color killer tube. This 
killer tube biases the bandpass ampli- 
fier to cut-off when a black-and-white 
signal alone is being How- 
ever, when a color signal is present 
the burst just mentioned keeps 
the color killer tube cut off and this, 
in turn, releases the bandpass ampli- 
that it will pass 
to the following color demodulators 

The end of the filter is 
terminated in a chroma control poten- 
tlometer This the 


pass, 


lies 
receives 
tube, 


signal screen 


color 


restorers 


section of 
pointed 


color 


receiver, as out 


pass also 
received 


color 


fier so color signals 
bandpass 
control regulates 


Fig. 4. 


The chrominance section of a color television receiver. 


amount of color signal reaching the 
picture tube and, hence, determines the 
saturation with which the colors will 
appear. In action it may be com- 
pared to the contrast control although 
there is a master contrast control that 
regulates the intensity of both the 
monochrome and color portions of the 
image simultaneously The chroma 
control might be considered as an ad- 
junct to the master contrast control, 
concerned only with the color portion 
of the picture 

Beyond the bandpass filter and 
chroma control, the color signal is fed 
in equal measure to two demodulators 
One is called the Q 
demodulator, the other the J demodu- 
lator The incoming goes to 
the No. 1 grids of these tubes. At the 
same time, color subcarrier voltages of 
about 30 volts peak-to-peak ap- 
plied to the No. 3 grids (the suppres- 
The color volt- 
ages both possess the same frequency, 
but one is 90° out-of-phase with the 
other. This is in accordance with the 
formation of the J and Q signals at the 
transmitter. The beating of this in- 
serted carrier with the 7 and Q side- 
bands recreates the original signals at 
the demodulator outputs 

The signals from the demodulators 
now pass through low-pass filters de- 
signed, first, to remove the color 
carrier frequency (3.579545 me.) 
the sideband frequencies and 
to limit the 7 and Q signal bandwidths 
to the values assigned to them at the 
transmitter. Thus, the output of the 
Q demodulator through a 0-5 
me. low-pass filter while the output of 
the J demodulator through a 
0-1.5 me. low-pass filter. The Q signal 
is applied to an amplifier from which 
positive and negative output voltages 
are available. The 7 signal goes first to 
one amplificr which provides one polar 
ity output and then to a second ampli- 
fier from Which the opposite polarity 
(The 
will recognize that one tube could pro- 
vide both positive and negative 7 volt 


ages if 


(Le detectors) 


signal 


sor grids) subcarrier 


sub- 
and 


second, 


goes 


passes 


output voltage is obtained reader 


desired.) 

All the IT and Q voltages, in 
amplitude and polarity 
the luminance § signal, 
series of fixed resistive networks to 
the desired red, green, and 
blue color signals. After this, each sig 
nal is passed through one more ampli 


proper 
together with 
combine in a 


produce 
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Fig. 1. Block diagram of a tri-gun color set. 
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Fig. 2. Sound system of a color TV receiver. 
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Fig. 3. Block diagram of the video section. 


fier and then each is applied to a 
separate control grid of a tri-gun color 
tube. Included, too, in this final at 
rangement, are three d.c. restorers 


the red, green, and 


on 
each for 
nals 

At the end of this article is 
matical 
green 


blue sig 


a mathe 
the red 
are obtained 


and Y 


proof showing how 
and signals 
by combining the J, Q 
signals We sugyest at thi 
that the reader simply 


the statements previously 


blue 
(lumi 
nance) 
point accept 
given 


Color Sync Section 


A portion of the signal at the plate 
of the Ist video amplifier 
stage known as a burst amplifier 
stage is the input 
the 


yoes to a 
This 
implifier for a sp 
receiver known as 


cial section of 


See text for an analysis of block functions. 
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Fig. 5. Block diagram of color sync channel. 
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Fig. 6. The color burst on the back porch of 
each horizontal sync pulse. Refer to text. 
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Fig. 7. A crystal ringing circuit for devel- 
oping a 3.58 mc. signal for use in the I 
and Q demodulation steps in color receiver. 


the color synchronization section. See 
Fig. 5. The purpose of this section is 
to utilize the color burst, which is sent 
along with the horizontal syne pulses, 
to develop in the receiver a local sub 
carrier possessing the proper 
ey and This is 
cause the color signal, when broadcast 
from the transmitter 
a color subearriet 

the color sidebands 
modulate the color 


frequen 
phase necessary be 
does not possess 
All it possesses are 

To properly de 
signal, the carrier 
must be reinserted and this is one of 
the principal functions of the 
synchronization section 

In order to 
carrie 


color 


reinsert the missing 
properly, the receiver must be 
given some information concerning the 
frequency and phase of the 
This information is 
in the form of a burst of 
mately & cycles of the color 
ricer Which appears on the back porch 
of each horizontal synchronizing pulse 
in the composite signal. See Fig. 6 

The burst amplifier is normally 
kept cut off except during horizontal 
retrace when it is keyed or triggered 
into conduction. In this way, all but the 
desired burst are prevented = from 
passing through this tube. The signal 
at the output of the burst amplifier is 
fed to a phase detector. The phase 
detector also receives a sample of 
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missing 
provided 
approxi 

subcar- 


carrie. 


the signal generated by a 
crystal oscillator. The two signals are 
compared with each other and any 
difference in frequency and phase leads 
to the development of a correction 
voltage which is applied to a reactance 
tube. The latter stage, being connected 
across the oscillator tuning circuit, 
causes its frequency and phase to 
change enough to bring the oscillator 
in line with the received burst 

Output for the J demodulator is ob- 
tained directly from the oscillator 
while a succeeding quadrature ampli- 
fier supplies a signal 90° out-of-phase 
with the J signal. This is fed to the 
© demodulator. This quadrature re- 
lationship is required because the J and 
Y signals were originally 90° out-of 
phase with each other when the color 
subcarrier was modulated at the trans 
mitter 

An alternate approach to the de 
velopment of a suitable 3.58 me 
carrier can be achieved by means of 
a crystal ringing circuit. This system 
uses a quartz crystal which, when ex- 
cited by the color burst at the start 
of each horizontal line, will continue 
to “ring” or oscillate at its natural 
frequency (here 3.58 me.) for the 
duration of one horizontal line, at 
least. The burst from the burst am- 
plifier activates the quartz crystal 
which, its extremely high 
‘Y.”” continues to oscillate with very 
little in amplitude until the 
next arrives. A trimmer 
denser in series with the erystal can 
change its resonant frequency by sev- 
eral hundred cycles and thus compen- 
sate for normal crystal tolerances 

The stage following the crystal is 
an amplifier and the siage be- 
yond that is generally a limiter to 
smooth out variations in output of the 
ringing circuit Output 
from the limiter be used as one 
of the 3.58 me voltages for 
the J or Q while the 
same output through a 0 
phase-shift) network will provide the 
reference voltage for the other de- 
modulator 

Note this distinction 


3.58 me 


sub- 


because of 


decrease 


burst con- 


stave 


Sce Fig 7 
may 
driving 
demodulators 

passed 


between these 


Fig. 8. Arrangement of the vertical and hor 
izontal stages and the high-voltage system. 
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two circuits: In the 
circuit, no 
when no 


ceived (ie 


crystal ringing 
generated 


being re- 


oscillations are 
bursts are 
when a_ black-and-white 
Signal is reaching the receiver). On 
the other hand, in the automatic 
phase detector system, a 3.58 mc. volt- 
age is always being developed, even 
when the color burst is not present 

A color killer tube is included in 
both types of color syne systems. Its 
purpose is to prevent from 
passing through the sec- 
tion when no color 
ceived. This is done to prevent the 
appearance of spurious color 
on a black-and-white picture 

Much of the remaining section of 
the color television receiver is similar 
to the circuits in black-and-white tele- 
Vision receivers 


color 


signals 
chrominance 
signal is being re- 


specks 


The a.g.c. stage, for 
example, is generally of the keyed 
variety, receiving a_ suitable video 
signal at its control grid and a posi- 
tive triggering pulse from the horizon- 
tal output transformer The 
voltage that develops, then, is 
erned by the amplitude of the 
pulses in the incoming signal 
The syne separator 
a portion of the composite video signal 
and then acts to divorce the syne 
pulses from the rest of the signal. At 
the output of the syne separator sec- 
tion, the sync pulses are fed to the ver- 
tical and horizontal deflection systems 
through appropriate integrating and 
differentiating networks 

A block diagram of the two deflec- 
tion systems and the high voltage sec- 
tion is shown in Fig. 8 For the most 
part the vertical and horizontal os- 
cillators and output amplifiers follow 
established practice. Thus, the vertical 
system uses a blocking oscillator and 
an output amplifier. The horizontal 
system possesses an a.f.c. network, a 
controlled horizontal oscillator, an out- 
put amplifier, and a damper tube. A 
special focus rectifier operates off the 
horizontal output transformer to de- 
velop 4000 volts which are required by 
the focus electrode tri-gun color 
picture tube 

The accelerating voltage for the pic- 
tube is 20,000 and this is 
obtained by employing one or more 
high-voltage rectifiers In addition 
regulation of this voltage is desirable 
to prevent variations in scanning line- 
arity, brightness, and most important 
of all, picture color. A shunt 
regulator common meth- 
od employed to stabilize the high volt- 
age. During an all-black picture the 
regulator absorbs the entire load; dur- 
ing an all-white picture the picture 
tube takes the load and the regulator 
does very little 

There is one additional teature of 
that some ex- 
planation and that concerns the hori- 
zontal and vertical 
forms that 
amplifier 
bined and then placed in series with 
the dec and volt- 
which are 
(Continued on page 


a.g.c 
gov- 
syne 


system receives 


on the 


ture volts 


vraseouUs 


tube is one 


this receiver requires 


parabolic wave- 
are sent to a convergence 


These voltages are com- 


focus convergence 
required by the tri- 
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ages 
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BOUT a year ago our audio lab was 
A given a project to design an 
ideal audio amplifier for  high- 
fidelity Before we were through, 
an entirely new concept of high-fidelity 
amplifier design had emerged 
At the start, we felt that practically 
all of the distortion in a well-designed 
high-fidelity system would be found in 
things external to the amplifier 
the recording or pickup distortion that 
before the point at which sig- 
enters the amplifier, and the dis- 
tortion that occurs in the loudspeaker 
system after the signal leaves the am- 
plifier. With this assumption, all that 
is required is an amplifier with high 
power handling ability distortion 
frequency extending 
octaves on each side of the audio 
Unfortunately, a thorough in- 
vestigation brought to light the fact 
that this did not provide an adequate 
means for obtaining full high fidelity 
Additional requirements had to. be 
placed the amplifier to 
excellent over-all performance 
An intensive 
Was then 


ture ol 


use 


occurs 


nal 


low 
and a 
four 


response 


band 


upon assure 


laboratory program 
started to determine the na- 
Many 
a careful analy- 
find both 
for example 


Various distortions 
and 
were 


tests 


were mace after 
able to 


We found 


extension of 


sis, we cause 
that 
an amplifier’s bandwidth 
below the audio band did 


good 


and cure 
four octaves 


not guarantee low-frequency 


transient response 
High-frequency oscillation was found 
to be a The 


leads 


second problem 

the test speaker 
system was sufficient 
oscillations in 


capaci 
tance in and 
speaker 
high-frequency many 
quality audio amplifiers. These oscilla 
tions did not occur when the amplifiers 
checked with a 
and being far audio 

could not be heard, but then 


to cause 


were dummy resistor 


load above the 


range 
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g. |. Top and under chassis views of the UTC “Linear Stand 
ard” amplifier kit. Printed circuits are used for easy assembly. 
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Audio Application Engineer 
United Transformer Company 


A 20-watt multiple loop feedback amplifier that uses 


standard power and output transformers in its circuitry. 


effect in actual 
the 
oscillation 


use Was substantial 
characteristics of 
the fact that it 
zero to maximum 
signal conditions 
realized that a new 

fier circuit would have 
to provide’ the 

amplifier called for 
cidentally 


one of 
this 
would 


peculiar 
being 
vary from 
under different 
It was ampli 
to be developed 
ideal high-fidelity 
in this project. In 
the this 
its completion 


between 
and 
a years work 
two 


start of 
investigation ove! 
involved Fig. 1 
views of the final ampli 
design. In Figs. 2 and 3, the cu 
cuit diagram and the equivalent block 
diagram indicate the details of the 
final design. The evolution of this de 
and the data charac 


teristics as compared to previous ci 


Was 
shows 
fier 


sign showing its 
cuitry follow 

We started with the fact 
feedback would be re 
quired to reach the extremely low dis 
ultimate high 
Williamson 
ided in on 
input. ‘This 

amplifier 
both 
ends of the audio spectrum and a nat 
Stability (Fig. &®). A 
gn requirement of our amphi 
this and 
obtain a much higher order of sta 


that a very 
high amount of 


tortion levels desired for 
fidelity In the basic 
plifier the feedback is proy 
step from the output to the 
approach, in a 


am 


multi-stage 


results in a peaked response at 


row margin of 
basic des 
fler 
thus 
bility accomplished through 
the use of multiple 
Fig. 3 it can be 
three feedback 
local loop within the 


was to correct condition 
This was 
feedback loop In 
that 
The 


output stage 


seen there are 


loops first 1 a 
The 
h-pull loop trom driver 


second Is i pu 


stave to or The third is an 
overloop from the output to the input 
Twelve db of negative feedback is pro 
vided in each thus effecting a 
total 36 db feedback 
the output 


ot the 


tput stage 


loop 
negative around 
The combined effect 
feedback loops and 
the phase network in the 
first within the single 
over-all feedback loop, is to produce an 


stage 
two inner 
correcting 


interstage, all 


implifier free from response peaks and 
positive feedback at either end of the 
pectrum 

Fig. 4 shows the extremely 
modulation 


low inter 


distortion at all power 
levels resulting from the large 
of feedback. In Fig. 5 the 
curve of this 
The band trimming 
phase 


amount 
frequency 
response amplifier ts 
effect” of 
network in the 
Fig. G6, the 


output ver 


hown 
the 
first 


curve of 


correction 
interstage is evident 
maximum power 

the 


watts) 


show 
21.7 
mall package 
parts and 
their specified rating 
the hum level is 8O db 
output 
Amplifie: 


feedback are 


is frequency 
le vels (Oo db 
obtained in a 


high power 
that are 
using all 
within 
Incidentally 
rated 


the component tubes 


bn low 


with high 


sometime 


amount 

critical as to 
However, in thi 
is high enough to permit 
one of the 8S) Output tube 
vith a 6V6 with negligible effect en 
had simulated extreme un 
balance condition We also substituted 
1 6C'H6 for 6AU6 to 
late unbalance with 
imilar results. Resistor ill por 


components 
the stability 


re plac ny 


eirceuit 


though we 


one of the mu 


extreme driver 
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tions of the circuit, except the few 
where precision resistors are employed 


Oo Mm Bre a3 th: AW\< ' 
— OT E £0. RESSTOR were changed by 30°, with no sub- 
~ stantial effect on circuit performance 


[OUTPUT _IMPEDANGE|RESISTOR (R6) 
3% ie tem used in the Williamson type am- 
r “rn ° 
ry es plifier is well illustrated by the curve 

in Fig. 8. We made circuit var ations 
and substituted transformers made by 
three manufacturers to assure our- 
selves that this was a general condi- 
tion. In Fig. 8 the type and amount 
of feedback can be read as the differ- 
ence in level between the curves of 
raw and net amplifier gain. From the 
basic definition of feedback, whenever 
the net amplification is less than the 
raw amplification, we have negative 
feedback with its attendant benefits 
Whenever the net amplification § is 
greater than the raw amplification, we 
have positive feedback with its many 
problems 


The flaw in the single feedback sys- 


joa oon 


«oF 
fo S10 sem carmoues 
Ti 6 ” 


The low-frequency positive  feed- 
back peak is within the turntable rum- 
ble frequency band. For the majority 

aie a of high-fidelity users who do not em- 
(96 € FECOBACH CHART ploy weighted transcription turntables 


NOTES with hysteresis synchronous motors, 
‘ ‘ y ) ) ( ” r - r ar 4 TT 
& ADWST SIGNAL BALANCE CONTROL FOR CANCELLATION OF FUNDAMENTAL . this is an important consideration. The 
L/P T (0OOmt BYPASS iF NECESSARY, TO OBTAIN ADEQUATE INDICATION 
positive feedback in the rumble range 


R 100,000 ohm, 1 w. res 5% results in a loudspeaker damping fac- 
130 ohm, 3 w. wirewound res. + 10% tor fifty times worse than midband 
20,000 ohm, 10 w. wirewound res 10% witl tw - the = f hle fr 
6000 ohm, 3 w. wirewound res 10% ace mA © gam or rumun re- 
10 ufd., 600 ». elec. cond quencies as compared to music signals 
» Con, Co—40/8/1 ptd., 450 v, elec. cond Because rumble has a high energy 
02 ufd., 600 v. cond content, its signal can readily push the 
- £54 25 pufd., 600 ». cond . 
» Rin, Ray, Rar—180 ohm, Tow. res 10% 150 ywufd. ceramic cond. loudspeaker cone into a_ nonlinear 
_R 500,000 ohm, \y w. res 1% s. Cow, C-o—8/8/100 yfd., 450/450/50 ». portion of its operating characteristic 
2200 ohm, 1 ow. res 10% elec. cond The result is that the program con- 
? whe 50 ». elec. co pa 
150,000 ohm, 1 w. res 10% » @ 8 ufd., 450 » : cond tent suffers serious distortion. This 
pe 1000 ohm, 1 ow, res 10% Filter choke (UTC R201) “ 
, Ray —1000 ohm pot Power trans. (UTC RIOST) was one of the points which made it 
a, Rea, Ru— 330,000 ohm, 1 w. ves. Output trans. (UTC LS 63) necessary to evaluate the over-all sys- 
1300 ohm, 1 wo res. + 3% 12AX7 tube 
» Rag 100,000 ohm, 1 ow. res. + 1% 6AU6 tubes 
» Re 310,000 ohm, 1 ow. res. + 3% SAT, 1614, 616, or KT66 tubes nt ; 
220,000 ohm, 1 w. res 10% TV 4 tube lo measure an amplifier’s charac 
teristic under steady state conditions 
Fig. 2. Complete schematic and parts list covering the UTC Model MLF amplifier. alone is. insufficient However, with 
step function testing steady state and 
Fig. 3. Block diagram of amplifier. Other output tubes may be used. See Fig. 2. transient response can be accurately 
checked. Step function testing is sim- 
ple, and with it response from d.c. to 
2b PUSHPULL infinite frequency can be tested. Fig 
"occa 7A illustrates the simple apparatus 
employed. Essentially it consists of 
applying a sudden, constantly main- 
tained, d.c. voltage. A clock is started 
at the instant the switch is closed and 
the graph of Fig. 7B records the re- 
sult. The leading edge of the step 
on Which is essentially a change in input 
TRANSFORMER voltage in zero time, would require an 


i: amplifier with an_ infinite high-fre- 
J 


RK, $300 ohm, 1 w. res. + 10% 

R 180,000 ohm, 1 w. res 10% 

I megohm, 1 w. res 10% 

10,000 ohm, 1 wo res. + 10% 

64,000 ohm, 1 w. res. + 10% (see chan 


shove) 


470,000 ohm, 1 ow. res. + 10% 


Ry, 
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ee ee 
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tem rather than measuring an ampli- 
fier on the lab bench 


R 
R 
R 
R 
R 
R 
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R 
R 
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quency limit to reproduce exactly. The 
| amount of time required for the ampli- 
fier to respond to this type of signal is 

called its “rise time.” If the amplifier 
could amplify low frequencies down to 
d.c., its output waveshape would rise 
to its final value and stay there until 
the input step was removed. With an 
amplifier that cannot amplify d.c., the 
amount of time the output remains at 
oa imines the flat top of the step is an accurate 
F EEOBACK indication of its amplification at low 
frequencies. From this we can see 

yan en a . . - - a! that a proper reading of the amplifier’s 
response to the step function will give 
an accurate picture of the frequency 
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response of our amplifier to a steady- 
state signal. Even more important 
however, is the fact that this type of 
testing will show us what the amplifier 
is doing in the transient period unfil it 
comes to its final output. In the tran- 
sient response we can see the relative 
stability of the amplifier against oscil- 
and can deduce the direct and 
indirect effects on the total music pro- 
d ng system 

Fig. 11A shows the response of the 
‘Linear Standard” power amplifier to 
i unit The faint dot 
the zero axis is the time at which the 
step function was applied. It can be 
cen that there are two distinctly dif- 
ferent rates of output f 


lation 


step visible on 


signal decay. A 
glance at the schematic will show that 

have a low frequency stabilizing 
phase lead network (C and R, in the 
first coupling circuit) that is partially 
this. The 
that portion of the response below the 
basic part of RC cou 


responsible for overshoot 
zero axis, is a 
pling circuit pulse response. As is evi- 
dent, the input pulse is equivalent to 
closing and opening a switch in the 
typical interstage circuit of Fig. 10 
There would be an initial flow of cur- 
rent after the switch 
while the condenser short 
As the charge builds up on the 
condenser, the voltage across it will 
reduce the current flow through R 
and so reduce the output voltage. The 
time constant is determined by R 
and C,. When the switch is 
the charge 
discharge 


closing of the 
acts as a 


circult 


opened 
stored in the condenser will 
through the 
ance (R and R,} to produce the over- 
shoot 


circuit resist- 
This discharge time constant is 
determined by R and (,. We can 
see that while there is 
Fig. 11A, there is no low 
oscillation 

Fig. 1IA can be compared with Fig 
11B which 
step function response of one 
son-type 
timing cycle peaks, it can be seen that 
a low frequency damped oscillation 
occurs, Which lasts 3.5 times the length 
of the shown in Fig. 11A 
and whose initial value is 250°, of the 
maximum value reached in overshoot 
This low frequency oscillation (roughly 


overshoot in 
freque ne, 


shows the corresponding 
William- 


circuit By counting the 


overshoot 


one cycle-per-second) can be induced 


by commonly encountered phenomena 
as well as the function. Sharp 
volume level changes which occur in 
program material having large dy- 
namic range will cause this oscillation 
The a.c. line voltage variations with 
their attendant “B+” level changes 
switching of preamp or 
circuits, and many other trans‘ent im- 
pulses will produce this type of oscil- 
The this effect 
has already been described, and hinges 
on the fact that at this low frequency 


step 


Station tuning 


lation seriousness of 


oscillation point we have peak-positive 
which not only increases the 


feedback 
effect of amplifier gain, but the damp- 
ing factor of the amplifier is 
than fifty times than at 
band. It is evident that any 
tial amount of low frequency 
(this represents 


mid- 
substan- 
power 


worse 


oscillation considera 
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more 


ble low frequency power) will drive 
the cone to its mechanical limit. Audio 
superimposed on top of this 
condition will be radically distorted 
since in this displaced position the 
speaker can no longer duplicate an in 
coming signal. In other words, while 
our amplifier in a steady-state resistive 
load test circuit might show 1: dis- 
under this condition of operat 
ing use 59°, distortion is readily under 
standable. To minimize this distortion 
the amplifier must be as free 

from ringing o1 
Only in this way can high-fidelity per 
formance and listener 
be minimized 

Since the birth of high fidelity 
has been a constant movement to pro 


signals 


tortion 


condition 
as possible overshoot 


result fatigue 


there 


Vide increased realism in program ma 
terial. This improvement is represented 
by a de 
an increased 


Increase ol 


reased distortion content and 
dynamic range, further 
dynamic range being pro 
vided through the use of loudness con 
trols that boost high and low 
cies. This results in a strong possibility 
of amplifier 
s even when the average loudness 
comfortable level. Under these 
we found that amplifier re- 
from 
tant factor to consider in the amplifier 
design. Fig. 11C illustrates the recov- 
ery from overload of the “Linear 
Standard” power amplifier. The bright 
line at the top and bottom of the left 
hand portion of the oscillogram indi 
cates that clipping is taking place. It 
that the recovery is 
and free from transient dis 
turbances. Fig. 11D is the same pic 
ture with an expanded sweep, to re 
examine the time interval close to the 
reduction point, the 
timing wave is employed 
is self-evident that recovery is smooth 
Fig. 11E is a comparable oscillogram 
well-known amplifier In 
this instance, the recovery from over- 
load low-frequency 
in the output envelope, which is illus- 
trative of the condition producing the 
large This is why 
that the 


freque n 


overload at certain pas- 
Is at 
conditions 
covery overload 


was an import 


Is readily seen 


smooth 


same 5 


and it 


signal 
evcle 


ising a 


shows a transient 


voice-coil movement 
there are many comments 


Fig. 8. A typical response pattern 


WTERMOOUL ATION DISTORTION-% 


++ 


+ 
? 


ry ry 
POWER OUTPUT mar TS 


Fig. 4. IM distortion versus power output 
at 40 cps and 7 ke., mixed 4:1.16 ohms 
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Fig. 5. Frequency response of the Mode! 
MLF at '2 watt output. 16 ohm connection 
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imc 1OKC 
FREQUENCY 
Fig. 6. Maximum power output of ampli 
fier 0 db—=21.7 watts. 16 ohm connection 
Input is 1.1 volts for maximum output. 


(A) 


single-loop 


Fig. 7. Step tunc'ion production and graph. 


feedback amplifier sounds 
“muddy” on orchestral crescendos 

To investigate amplifier 
high frequencies, we 
sary to expand the 
start of the function 
accomplished by using 
the step, and adjusting the 
scale to exactly 10 
box with a 10 ke 
(precisely 10 ke., set 


response at 
found it neces 
near the 
This 


waves 


region 
step was 
square 
in heu of 
horizontal 
econds pet 
Wa\ input 

‘Vents-per 


micro 
square 

with 
unit-time-meter). Using 


the standard rise time as the time 


for a basic Williamson-type amplifier. 


Fig. 9. The commercial version of the “Linear Standard” amplifier comes complete 
with dust cover as shown, If desired, it can be easily adapted for rack mounting. 
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(A) 


OVERSHOOT 
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Fig. 10. Typical interstage and its pulse response for any RC amplifier. 


takes to go from 10% to 90°% response, 
we can from Fig. 11F that the 
Standard” power amplifier 
time of 66 microseconds, 
adequate for any 
that encountered 
Reading the flat top of the wave, we 
find a transient oscillation, but of 
small magnitude and highly 
This rise time has been set in the de- 
sizn of the phase lag network (R,- 
that with the 36 db multiple 
feedback system, stability against os- 
cillation with any type of load has been 
effected. Fig. 11G shows a similar 
quare-wave oscillogram with a wide- 
ly used hi-fi amplifier. Here the rise 
time is unnecessarily shorter, since it 
is not required for fidelity, but 
the increased results in 


see 
Linear 
has a rise 
which is 


wavetorms 


acoustic 
can be 


very 
damped 


(’.) so 


audio 
bandwidth 


poor stability. A close inspection of 
the flat top in this figure shows a per- 
sistent rf. oscillation. Fig. 11H is an 
expansion of this flat top showing the 
extent and seriousness of this ringing 
The lead and speaker system capacity 
of a typical high-fidelity amplifier load 
was measured and found to be on the 
order of .0025 xfd. and greater. Fig. 11I 
was obtained by loading the amplifier 
with this amount of capacity in addi- 
tion to its resistive load, and it can be 
seen that the amplifier 
trasonic oscillation. Under test it was 
found that the actual frequency of 
osciliation depended, in addition, on 
circuit capacities and the output trans- 
former used. Over the range of tests 
tried, this oscillation frequency was 
found to be anywhere from 25 kc. to 


is close to ul- 


190 ke. Further tests were run to de- 
termine the effect of this oscillation 
As shown in Fig. 11J (signal freq. here 
is 1 ke. and the oscillation freq. is 
485 kc.), if the oscillation is not too 
great the waveform distortion is com- 
parable to that found in table model 
radios at peak output. Further inves- 
tigation indicated that the basic Wil- 
liamson amplifier could oscillate on zero 
audio signal 
Was 


and then as audio signal 
injected, oscillation amplitude 
would decrease on negative peaks and 
finally disappeared at peak signal in- 
put. This is shown in Fig. 12, where 
the audio signal input was raised from 
zero to maximum in four steps until 
the r.f. oscillation disappeared. A pos- 
sible explanation for this variable sta- 
bility may lie in the fact that the out- 
put tube g, cannot be considered con- 
stant at high signals, but must be con- 
sidered as varying through the signal 
cycle 

We have indicated that loudspeaker 
systems, as used, represent loads with 
substantial capacity. While at first 
thought this would not seem so, in 
practice we find this to be par- 
ticularly with the remote multiple 
speaker installations so commonly used 
Cable capacities run from 40 to 80 
uufd./ft. and the shunt capacities per 
speaker range from 50 to 150 uwsfd 
With the “Linear Standard” amplifier 
this is of no particular consequence 
because of the excellent stability that 
it provides 

It is easy to sum up the radical step 
that this new amplifier provides in 
high-fidelity design. For quite some 
time, it has been realized that good 
transient response is an essential for 
high-fidelity reproduction. The  ap- 
proach heretofore was to extend the 
amplifier bandwidth far beyond the 
region of audio use, with the feeling 
that an amplifier whose bandwidth is 
so much greater than the audio band 
must have good transient response at 
the «center of the band In other 
words, the center of the band repre- 


(Continued on page 113) 


true 


Fig. 11. (A) Step function response of the Model MLF and (B) a Williamson amplifier. (C) Overload recovery of the Model 
MLF and (D) with expanded time scale. (E) Overload recovery of a Williamson-type unit. (F) 10 kc. square-wave response 
and rise time of Model MLF and (G) Williamson-type. (H) Expanded scale square-wave top Williamson-type amplifier. (I) 
Square-wave ringing with capacitive load Williamson-type. (J) A Williamson-type amplifier in high-frequency oscillation. 
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HE simplest arrangement for recti 
 feation of a.c. is the single-phase, 

half-wave circuit In the simple 
half-wave circuit, only one-half cycle 
of the input voltage is utilized for rec- 
tification. The other half-cycle is 
blocked by the high reverse resistance 
of the rectifier In order to maintain 
current flow during the non-conducting 
half cycle, an electrolytic condenser is 
generally employed across the output 
terminals of this circuit This con 
denser serves to increase the available 
d.c. output voltage and also results in 
decreased ripple The most 
popular circuit, using a selenium rec- 
tifier, is shown in Fig. 1A 

While the theory of half-wave rec 
tification has received some analysis in 
standard radio textbooks, such discus- 
sions either treat the subject in a gen- 
eral descriptive manner or present 
mathematical formulas whose applica- 
tion to the practical case is involved 
and tedious. In such cases, the 
sumption is made that the resistance 
of the rectifier and the supply line are 
negligible compared with the load re- 
sistance. This is not the undet 
some conditions of and it is felt 
that the following graphical presenta 
tion with simple formulas wil! aid the 
average confronted with this 
problem 

Some electronic engineers and tech- 
nicians do not appreciate the special 
consideration required in the design of 
a selenium rectifier for operation in a 
half-wave circuit using a condenser as 
a filter. It is believed that this condi- 
tion was probably brought about by 
the rating system used for radio and 
TV selenium rectifier stacks. These 
rectifier stacks are usually referred to 
as having a voltage rating of 130 volts 
r.m.s. maximum. This voltage rating, 
however, is predicated on the use of 
the selenium rectifier with a capacitive 
filter. The condenser, when charged, 
imposes a higher reverse voltage on 
the selenium rectifier 

It is believed that a simple analysis 
of the operation of a half-wave circuit 
will aid the reader. Accordingly, when 
the upper terminal in Fig. 1A is posi- 
tive (during the conducting half 
cycle), the condenser, C to 
near the peak voltage. The magnitude 
of this peak voltage is 

E 1.41 (B£,-E») 

where: E r.m.s. line 

volts) 

Ev r.m.s. voltage drop across 

and rectifier 


voltage 


as- 


case 


use 


persons 


charges 


voltage (117 


resistor 
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International Rectifier Corporation 


How to calculate inverse peak voltages in half-wave 


rectifiers. The method described is fast and simple. 


the 
equals zero on open 
Therefore, condens- 
will charge to the peak value of 
the input voltage, or 165 volts. When 
the lower terminal is positive (on the 
non-conducting half-cycle), the recti 
fier has block the full peak line 
voltage. In considering the polarity of 
the condenser voltage and the line 
voltage, it can be seen that these two 
voltages are in series with the recti- 
fier It is considered advisable to add 
the peak voltages, since one voltage is 
d.c. and the other is an r.m.s. voltage 
Then, for open circuit conditions, the 
rectifier has to block the sum of these 
two voltages, or twice the line voltage 
shown as A in Fig. 1B. This summa 
tion 


The voltage drop across 
and rectifier, EB» 
circuit conditions 
er C 


resistol 


to 


is 

E. + E, 

total peak voltage, A 

condenser voltage 
r, 1.41 117 + 1.41 
E, 330 volts peak 

The standard radio and TV selenium 

rectifier stacks are rated for 380 volts 
peak and, consequently, they will ade 
quately block this reverse voltage of 


where 


117 


Fig. 1. (A) A simple half-wave condenser input rectifier circuit. 
of the output voltage under open-circuit conditions. 
showing peak voltages across rectifier during non-conducting half cycle. 


330 volts. An equivalent circuit dem 
onstrating this condition given in 
Fig. 1C. In this circuit, both the peak 
line voltage and the no-load capacitive 
voltage are replaced by batteries 

It should be noted that under load 
conditions, the condenser starts to dis 
charge through the load during the 
non-conducting half cycle. This con 
dition is graphically shown in Fig. 1D 
The waveform shown was duplicated 
from an oscillogram taken with an Jn 
ternational Rectifier Type RSTSE con 
nected in the circuit shown in Fig. 1A 
With current flowing, a voltage 
drop exists across both the resistor R 
and the selenium rectifier. This voltage 
drop is approximately 7 volts r.m.s., 
making the voltage available after rec 
tification 110 volts rms The con 
will then charge to 110 x 141 
155 volts. During the non-conduct 
ing half cycle, no voltage drop exists 
across the rectifier or resistor. Conse- 
quently, the magnitude the total 
peak reverse voltage can be determined 
as follows 


is 


load 


denser 


E E. + E, 
(Continued on page 106) 
(B) Wavelorm 


(C) Equivalent circuit 
(D) 


Wavetorm of the output voltage under load condition. See text for discussion. 
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NCI 
lover 
Now 

red-blooded 
that he 


mined Cusses 


there was a music 
named Joe Dolt 
like any other 
American male, except 
the most deter 
lived. Joe's lis 
ing room was equipped with an impos 
ing model of a “Magna-Squeak Mahog 
any Monstrosity combination AM 
F'M-TV-Phono, with triple-track, heat- 
hardened aluminum and 
Joe was happy with this boon 
companion of his, and would while 
the indulging in his pas- 
listening to old English madri- 
One day he visited a friend of his 
had just acquired a high-fidelity 
phonograph This was the turning 
point in life. Never, no never 
had he heard quality like this. He was 
stunned. He plied his friend with 
eager questions How long has this 
been going on? Where did you get this 
marvel? How much did it 
Armed with the answers, Joe hocked 
his wife's jewels and a couple of his 
mother's old glass eyes, and hied him 
self to the audio emporium 
unhappiness and the beginning 
psychosis had ite here 
salesman let listen to 
the outfit that his friend had 
and then casually called atten- 
tion to a complex instrument panel 
that looked like it had been swiped 
from a B-36. Full of mysterious flash 
ing lights and push-buttons and toggle 
“You see,” the 
glibly explained, “with these buttons 
and switches you can put together any 
number of different) amplifiers and 
speakers and pickups and you might 
hear something you like better.” Well 
Joe bit for this and soon was punchy 
punching buttons. Enraptured, 
he would shout, “Wow! Listen to the 
from this tweeter!” Or, “Man 
hear that triangle?” (The use of 
a queftion mark after this last state- 
ment is rather superfluous, since the 
triangle was sounding off like the bells 
of the Kremlin.) After being led 
quietly but firmly away from. the 
magic punch-board, Joe plunked down 
his dough for a Ai-fi outfit a few 
notches above the one owned by his 
friend, but not quite the outfit Joe 
really wanted, but couldn't afford. In 
a burst of feverish activity, Joe assem- 
bled his pride and joy and then the 
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val 
who 


Joe's 


cost”? 


nearest 
Joe's 
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roots 
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from 


highs 
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great moment came when he put the 
pickup on an record someone 
had and high-fidelity 
sound filled the house and heart of Joe 
Dolt! Eestatically listened, but 
gradually a frown crept his 
face. Something was wrong! was 
puzzled, but not for long. Of course! 
How stupid of him. There simply 
wasn't enough gain. Suiting words to 
actions, in a few moments a stupen- 
dous roar filled the house and a mighty 
organ, ten times larger than life, was 
born. The rafters quivered and shook, 
the termites surrendered and took off, 
local seismographs were 
wildly. Inevitably there was hue and 
alarum, and the fire and the 
police arrived. Joe and these assorted 
visitors had a hoe-down was 
adamant, he “Man's home is his 
castle and hall and that is 
that.” 

It wasn't too long before Joe realized 
that he had made a mistake when he 
bought this particular hi-fi outfit. “Just 
not enough, that's all. It's the 
intermodulation that’s annoying the 
neighbors, the volume.” So after 
spending the morning at the bank ar- 
ranging a his house, Joe 
was again ensconced before the magic 
punch-board, and this time he shot the 
works and bought the very best hi-fi 
set in existence. And bedlam reigned 
in Joe Dolt's neighborhood. The very 
air thrummed and throbbed with the 
mighty power of the Philharmonic, 
grown gargantuan by 200 watts, “full 
gave up his madrigals and 
discovered Stravinsky. One nerve shat- 
tering day he brought home a copy of 
Varese’s “Ionization,” and from then 
on you couldn't tell whether the fire 
engines were coming to Joe's house or 
had taken up permanent 
there. You would think by 
that Joe was finally satisfied 
The highs were’ bothering 
rather the lack of them. Told 
had the most advanced tweeter the art 
had yet produced, this stopped him 
for awhile. As I said before, Joe was a 
very determined cuss He started to 
study electronics and machine shop 
practice. He learned all the intricacies 
of music and And he built 


organ 
recommended 


Joe 


across 


Joe 


oscillating 
engines 


real Joe 


was 


concert 


good 
not 


mortgage on 


out!” Joe 


residence 
this time 
But no 
him, or 
that he 


acoustics 


tweeter after tweeter. Still nothing 
satisfied him, and the nights 
made hideous with the roar of his ex- 
periments. He discovered that a hu- 
man being cannot hear high frequen- 
cies above a top limit of 20,000 cycles 
but that dogs could hear much higher 
than this. As I said, Joe was a deter- 
mined He went to one of those 
islands in the South Pacific populated 
exclusively by wild dogs, and lived 
among them for some time to accli- 
mate himself to their way of life and 
to learn the their superior 
hearing. By the time Joe left the dogs 
he had not only learned to hear like 
them, but he could converse with them 
as well. Joe was getting near his goal, 
but he wasn't finished yet. He went 
to medical school and studied anatomy 
and physiology and 
particular attention to the mechanism 
of the inner the auditory nerve, 
the connecting ganglia, and the audio- 
sensory the brain. Armed 
with this imposing fund of knowledge, 
he began to dissect the hearing appa- 
ratus of dogs, thereby calling down 
the wrath of the anti-vivisectionists on 
his head. Nothing daunted, Joe plunged 
ahead in his pioneer work. Finally, 
Joe knew success. Some magic amal- 
gam of all his vast knowledge of elec 
tronics and engineering and music 
and medicine, had produced at last 
the perfect tweeter! 

You wouldn't know Joe Dolt's neigh- 
borhood days. The 
brightly, children play in the 
once again, all is quiet and 
Joe? He is as happy as a pup. You see 
he invites in a group of the local wags 
(Ouch!) and records them in original 
compositions of his own, such as 
“Concerto for Canine Chorus.” Then 
man and dag, they sit back happily 
and listen to the playback over the 
perfect tweeter which they alone can 
hear, and all is quiet without 

The moral of this fable is 
can have much of a thing! 

Equipment used this month: Picker- 
ing arm and cartridge, Rek-O-Kut 
T12H turntable, Fisher “Master Audio 
Controi,” McIntosh 30-watt amplifier 
G-610 “Triaxial” speaker in 
corner folded horn enclosure 


were 


cuss 


secret of 


histology, paying 
ear, 


sections of 


these sun smiles 
streets 


serene 


that you 


too good 


Je nsen 


Jensen 


STRAUSS. RICHARD 
SALOME 


Malburga Wegner, soprano; 
von Milinkovie, mezzo-soprar Laszlo 
Szemere, tenor; Josef Metternich, bari- 
; and Waldemar Kmentt, tenor; with 
Vienna Symphony Orchestra conducted 
by Rudolph Moralt. Columbia SL-126, 
NARTB curve, Price $11.90, two dises. 
This recording came as something 
of a surprise to me, since I had heard 
that Dimitri Mitropoulos was to con- 
duct “Salome” at the Metropolitan 
next and I naturally 
that Columbia would record- 
ing of the event. Well, whatever the 
reason, this recording is indeed wel- 
The only other recording avail- 
able is on the Oceanic label and while 
it has its good moments, leaves much 
to be desired. This is an altogether 
(Continued on page 129) 
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THE GROUND PLANE GROWS UP 


By WILLIAM H. HARRISON, weuto 


A new slant on a ground plane antenna that 


increases efficiency on higher frequencies. 


URING the past :ew years a great 
deal of interest has been centered 
on the quarter-wave ground-plane 
antenna As many know, the im- 
portant advantages of this type of 
antenna are low-angle radiation, ease 
of feeding, small 
and relatively low 
pose of this article 
possible to further improve the an 
tenna by doing nothing more than go 
ing straight up a few 
We will 
radiation 


space requirements, 
The pur- 


is to show how it is 


cost 


more teet 

first consider the ang 
Most transmissions on 
meters take place at angles between 
6 and 17 degrees, 15 meters between 
1 and 14 degrees, and 10 meters at an- 
gles below 10 degrees. Anything above 
these angles is useful only for short 
skip contacts. How many of you have 
had difficulty working those DX 
tions but find that you have obtained 
excellent reports during short skip ses- 
sions? The reason is that the antenna 
is radiating a good portion of the 
power at the higher angles. The quar- 
ter-wave vertical antenna radiation 
pattern follows quite closely a cosine 
curve from the horizon and concen- 
trates much of the energy at the low 
angles; however, at angles over 20 de- 
grees there is still a great deal of en- 
ergy radiated that is of little 
The antenna to be described is non- 
directional and tends to concentrate 
practically all of the radiation below 
20 degrees. The vertical plane pattern 
is quite similar to that of a well de- 
signed rhombic. As the height of a 
quarter-wave antenna Is increased, the 
energy radiated becomes more concen- 
trated at the lower angles. This con- 
with increased height to %% 
wavelength (.625\), as may be seen in 
Fig. 2. If the length is further in- 
creased, some of the energy in the low 
angle lobe begins to form in a lobe at 
a much higher angle, and power at the 
desired angle is lost. With the % wave 
radiator a small high-angle 
present, however it is a_ relatively 
small portion of the total radiated en 
Information taken from the 
“FCC Standards of Good Engineering 
Practice” indicates that maximum 
radiation along the horizontal takes 
place with a % wave radiator. 


Sta- 


value 


tinues 


lobe is 


erey 


feeding the % 
The quarter-wave 


Let us now consider 
wave radiator ver- 


tical antenna may be fed directly with 


May, 1954 


Fig. 1. The six-foot parabolic re 
flector, mounted on the side of the 
building. is used to illuminate an 
antenna under measurement. A 
Se wave vertical is mounted in 
center of ground plane. 
The complete assembly 
is rotated from inside 
the building where pat 
tern is recorded. The 
antenna laboratory is 
located on top of Mt. 
Lee in Hollywood, 1900 
feet above sea level 
from which level it is 
possible to make radia- 
tion measurements with 
minimum _ disturbance 
due to surrounding ter- 
rain or structures. See 
text for discussion of 
the results obtained 
during antenna tests. 


52-ohm coax because it has a base re- 
10 to 50 ohms and a fairly 
low reactance. Measurements made on 
several such quarter-wave antennas 
indicate that they can be fed directly 
and will maintain a standing wave 
ratio on 52-ohmi coax of about 1.5. As 
the height is 


sistance ot 


increased the base re- 
sistance of the antenna increases to a 
point around 42 wavelength where it 
reaches a maximum and 
with a_ further 
height. At a height of % 
the base 


then de- 
creases increase in 
wavelength 
again near 52 
ohms, which makes it simple to feed 
The and reactance curves 
shown in Fig. 3 indicate the impedance 
for various heights of and 


points of actual measurement 


resistance 1S 
resistance 
radiators 


The % wave antenna on 20 meters 
is approximately 44 feet and measure 
ments were taken on either side of this 
value. It was found that the base im- 
pedance is slightly higher than indi 
cated in various texts possibly because 
of a difference in base capacities o1 
antenna cross-section dimensions. The 
height was increased to 47 feet where 
the resistive component is 50 ohms, 
making this a height. The 
measured reactance is low at this 
height (60 ohms capacitive) which can 
be tuned out by a small series coil as 
indicated in Fig. 6. If the coil is not 
used the system will still work favor- 


desirable 


ably as the measured standing wave 
only 15 to 1. By using the 


in series with the coax feed 


ratio 1s 
little coil 
ing the base of the antenna, the v.s.w. 
was reduced to approximately 1.05 
to 1 

When antenna 
ground, the ground system is very im 
portant. Broadcast 
quired to install a ground system of at 
least 120 
greater 


working an against 


stations are re 
radials ‘4 wavelength or: 
The main reason is to provid 
maximum radiation at the ground 
level. Without the ground 
system much of the energy radiated at 
the extremely low angles is lost in ab 
sorption. In this case low 
meant 


extensive 


angles are 
those below 5 cde 


While we as hams are not pat 


to represent 
grees 
ticularly interested in such low radia 
tion angles 
the antenna 
and the better the ground 
less energy will be lost. At our former 
home in Tempe, Arizona, I installed a 
ground system in the back yard before 
the grass was sown. It consisted of 120 
radials 35 feet long #16 wal 
vanized iron wire 
The wires were buried 1 to 2 inche 

This task wore out 
neighbors’ 


yet it is necessary to work 


system against ground 


system the 


USINE 


two hoes and the 
curiosity. The 
buried at the same time making a neat 
installation with only the 


coax line wa 


vertical an 


tenna and mount showing above the 
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nynnenetty 


' RADIATED POWER - | KW 
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Fig. 2. 
different heights of vertical antennas. 
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Vertical radiation patterns for 


vyround 
used 


Two sets of guy wires were 
I would like to mention that I 
have found it desirable to use two egg 
insulators at the point where each guy 
is attached to the tower as well as 
breaking up the guys every tenth 
wavelength with another egg insula- 
tor. This gives assurance the guys are 
not connected to the tower electrically 
which would detune the system. The 
ground system used with my present 
antenna consists of 16 radials ranging 
Irom 15 feet running out in all 
directions from the base of the tower 
One may plant as many 
will permit; however, 
use at least 4 radials 

Information available in 
texts verifies the fact that 
angle radiation is obtained with the 
*% Wave radiator; however it was de- 
sired to construct a miniature % wave 
radiator as well as a quarter-wave 
vertical antenna system and actually 


25 to 


as the wife 
make certain to 


various 
added low 


make radiation measurements. If the 
frequency is increased to 1000 me 
the radiators become 7.4 and 2.96 
inches respectively, making them easy 
to mount and that a radia- 
tion pattern may be obtained. The two 
antennas (individually) were origi 
nally mounted in a ground-plane which 
consisted sheet iron approximately 
a yard square. The whole assembly 
was then rotated and patterns taken 
to determine the directivity of the an- 
tennas in the vertical plane. Due to 
the small size of the the 
results did not desired 
patterns. The major lobes were forced 
up away from the ground-plane and 
minor lobes developed off the back 
The data we are interested in is 
based on an infinite ground-plane. It 
was, however, possible to use this same 
ground-plane to make patterns of 
horizontal antennas (mounted paral- 
lel to the ground-plane) the 


rotate so 


ground-plane 
resemble the 


because 


voltage vector cannot be supported on 
the ground-plane and the radiation is 
driven up away from the ground, as 
indicated by the patterns shown in 
Figs. 7C and 7D for horizontal an- 
tenna mounted a quarter wavelength 
and a half wavelength above ground 
respectively. The final patterns for the 
% and '% wave vertical antennas 
shown in Figs. 7A and 7B, were tak- 
en by using duplicate elements work 
ing against another instead of 
against the ground-plane, that is, a 
complete dipole was used Fig. 5) 
so that the pattern would not be de- 
pendent upon a ground-plane of finite 
size. The image antenna in this case is 
not a mere image but the real thing 
and radiates equally well, thus dupli- 
cating the pattern of the top half of 
the antenna below the imaginary hori- 
zon. The are identical to the 
published patterns of broadcast engi- 
neering firms, except of course in 
duplicate 

It would be interesting to make a 
study of the effects of the size of a 
ground-plane with respect to the an 
tenna height and also the effect of 
tapering the ground-plane wires to 
form different sizes of conic ground 
planes as are used by many hams. All 
of these features affect the angle of 
radiation, and of course the height of 
the system above the actual ground 
will also make some difference. In the 
10 and 15 meters, due to the 
small height, it might be desirable to 
place the antenna in a ground-plane 
located above ground (depending on 
the individual circumstances) so that 
the antenna system will be in the 
clear 

Now we 
much 


one 


(see 


results 


case of 


get down to the facts of how 
improvement can be expected. 
The relative merits of the two anten- 
nas may be compared by comparing 
their field intensities at the desired 
radiation angles. This information is 
available in the FCC publication men- 


Fig. 3. Resistance and reactance components of impedance be- 
tween tower base and ground system of a vertical tube mast. 


Fig. 4. 


+4 - 


transmitter. 


Unattenuated field intensity for various heights of 
vertical antenna measured at a distance of one mile from 
a one kilowatt 


See text for complete details. 
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Fig. 5. 


ment length of 


tion 
inpt 


wave 


pro 
at 
un 


about 


Fig 


Based on 1 kilowatt 
the quarter- 
field of ap- 
millivolts per meter 
wave radiator 
provides 
(See 


ed previously 
it to antenna 
element 


Cat h 
produces a 
ximately 195 
yne mile, while the %% 
ler the same conditions 
275 millivolts pe 
41.) This is the field produced at 


meter 


Fig. 7. 


son of “% and % wave vertical antenna patterns. 


Photo shows the antenna which was used to make the 


pattern measurements shown in Fig. 7A. This unit has an ele 
Se wavelength on either side of the feedpoint. 


Vertical plane radiation patterns. 


zero degrees. The difference in the two 


fields is reduced as the angle is in 
creased, as can be seen by the patterns 
in Figs. 7A and 7B They become equal 
in magnitude at about 20 degrees but, 
earlier, long distance 
on 20 meters takes 
angle of 12 de- 


as mentioned 
communications 


place at an average 


(A) Pattern measured with antenna shown in Fig. 5. 


as shown in Fig. 5. except elemeut length reduced to '4 wavelength on either side of the feedpoint. 


dipole antenna mounted '4 wavelength above ground. and (D) mounted '2 wavelength above ground. 
Pattern details and measuring techniques are discussed in text. 
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Fig. 6. Antenna base and mount used to support the 20-meter 


471oot vertical antenna. 
electrical connection between components. Note grounded coax. 


Bonding strap is used to insure good 
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A TRANSISTORIZED 
LIGHT-BEAM 
COMMUNICATIONS SYSTEM 


; 


EER X-25 PHOTOTRANSISTOR J 
I COUPLING CAPACITOR 


4 4 
TERMINAL BLOCKS 
emeON BACK FOR EAR- 
"ai PHONE CONNECTIONS 


TRANSISTOR 
AMPLIFIER 


p-n-p JUNCTION 


TUBE SLIDES BACK AND FORWARLU 
IN HOLE INFRONT PANEL 


LIGHT COMES FROM _EADS 
END OF TUBE TO 
Ru3ic 
MOUNTING 


BRACKET er. 
FOR RIK 


The transmitter. The extra 12AX7 
tube is a preamplifier added 
to handle low-level pickup. 


A simple system which can provide communications over a 


distance of 30 feet and more. A phototransistor is used 


NE of the newer developments in 
) the transistor field is the photo- 
transistor, ', ,* a small, rugged, 
sensitive semiconductor photocell with 
built-in transistor amplifier. Many de 
vices can be built using this unit; one 
of the more interesting ones is a light 
beam audio communications system 
The unit built by the authors used a 
glow modulator light the 
transmitter. The receiver had a photo- 
transistor with a transistor amplifier, 
and operated from a 3-volt dry-cell. E:x- 
cellent transmission obtained 
along a 30-foot hall using ordinary con- 
densing lenses for Methods 
of improving this performance will be 
later in the article 


source at 


was 
the optics 


discussed 
Principle of Operation 


rhe light-beam communicator works 
as follows 

The brightness of a lamp is varied 
by the audio signal Light from this 
lamp is beamed to the receiver. A 
phototransistor in the receiver draws 
a current proportional to the bright- 
the lamp; the current wave- 
form is then a replica of the original 
audio signal. This current is amplified 
and applied to an earphone which 
makes the signal audible. 


52 


ness of 


rhe similar 
AM broadcasting, except that light 
waves are used instead of radio waves 
Since light has a much shorter wave 
length than radio waves, it can be 
beamed much more easily Beam 
widths of only a few degrees can easily 
be obtained; this means that most of 
the transmitted power is directed to 
wards the receiver instead of being 
radiated in all directions. This gives 
power efficiency in point-to-point com 
and helps keep the 
transmission secret, since only those in 
the direct path of the beam can detect 
the 


system is to ordinary 


munication also 


transmission 
Receiver 


rhe heart of the receiver is the pho 
totransistor, a transistor which is light 
sensitive. Typical characteristic curves 
are given in Fig. 6; it can be seen that 
this unit to a triode vacuum 
tube with a plate resistance of about 
20,000 ohms and a_ transconductance 
of about 1 milliampere per millilumen 
of light. (The input signal here is light, 
instead of grid voltage as in a vacuum 
tube.) 

The phototransistor current is am- 
plified by a transistor amplifier, the 
output of which goes to an earphone 


is similar 


By 
VLADIMIR KENN 


The Photocontrols Co 
and 
NATHAN SOKAL 


The schematic 
Fig. 5 

Resistance-capacitance coupling is 
shown in Fig. 5 because it is 
simpler and cheaper for the 
menter. However, if the prope 
transformers available, higher 
gain can be obtained by matching the 
output impedance of the phototransis 
tor to the input impedance of the tran 
sistor amplifier, and by matching the 
output impedance of the 
amplifier to the earphone. The head 
phones can be placed directly ir 
the phototransistor circuit without an 
amplifier. Satisfactory operation 
be obtained this way over a 
of about 20 feet 

If a transistor amplifier is used satis 
factory operation can be obtained at 
100 feet 

A schematic for a 
pled amplifier is given in Fig. 1 
transformer impedances are not crit 
cal; about 20,000 ohms primary to 50 
ohms secondary should be good for T 
and T. should match the earphone 
(usually about 1000 ohms) to 
500,000 ohms. If the transformers have 
tapped windings, the experimenter can 
the taps which give the best 
match for his particular transistors 

The reader should be that 
some transistors may not work well in 
the grounded-emitter circuit of Fig 
5; the authors found that three of their 
four transistors would work 
torily in this circuit All transistors 
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diagram is shown in 


usually 

experi 
audio 

are 


transistor 


Can 
distance 


transtormer-cou 


The 


about 


choose 


warned 


satisfac- 


should be satisfactory in the grounded- 
base circuit of Fig. 1 


Light Source 
Previous experimenters 
battery-operated 
sources. The lamp brightness is modu- 
lated by a transformer-coupled power 
amplifier in with the lantern 
battery, as shown in Fig. 2. The voice- 
coil winding in series with the battery 
alternately and aids the bat- 
tery on half-cycles of a.c 
voltage 


used 
light 


have 
lanterns as 


series 


bucks 


alternate 


Other experimenters have used elec- 
tromechanical shutters to modulate the 
output of a constant-intensity light 
source. 

The light source used in the authors’ 
equipment was a Sylvania R1131C glow 
modulator tube. The R1131C is a gas- 
tube similar to the familiar VR types 
except that the glow is much brighte1 
and is confined to a small area, about 
0.1 inch in diameter. A small source of 
light is required to collimate the light 
into a narrow beam: the glow modula- 
tor tube is ideally suited to this pur- 
pose. In addition, the light 
very nearly linear with current, giving 
linear A circuit using this 
tube is shown in Fig. 4. One volt peak 
to-peak input gives maximum 


output ts 
modulation 


iudio 


modulation 


Optics 
The optics of the unit are shown in 
Fig. 3. The modulator 
placed at the focus of the transmitter 
lens (a 50-cent condensing lens is satis- 
factory) 
The 


glow tube is 


giving a narrow focused beam 
placed at the 
focus of a receiver lens similar to the 
transmitter lens. When the two units 
are carefully aimed at each other, the 
system is ready to operate. The neces- 
sity for careful aiming is a result of the 
directional efficiency of the transmit- 
ter and the high angular sensitivity of 
the receiver. The transmitted energy 
is channelled into a beam only a few 
wide, while the 
cepts signals only from within a cone 
Thus ambient light 
rejected by 


phototransistor is 


degrees receiver ac- 
a few degrees wide 
or interfering signals are 
the receiver they 
exactly from the direction of the trans- 
mitter. Therefore the works 
perfectly well in bright sunshine 

The reader should remember that the 
work as only if the 
light source and the phototransistor are 
each placed accurately at the focal 
points of their respective The 
transmitter pro- 
jecting the beam onto a screen or wall 
about 20 feet away, and adjusting the 
lens for the smallest spot on the screen 
The focus at the 
checked visually by focusing the image 
bright light onto the germanium 
bar of the phototransistor. This bar is 
about 4, inch below the surface of the 
transparent plastic of the phototransis- 
tor 


unless come almost 


system 
described 


optics 


lenses 


focus can be set by 


receiver Ci be 


of a 


Possible Improvements 


The maximum distance over which 
the system can communicate is set by 


the signal-to-noise ratio of the receiver. 
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The internal noise of transistors de 
creases inversely with frequency. Thus 
at 16 ke., the noise power would be 
about '%» of that at 800 cps, which is 
roughly the center of the speech band 
If the audio signal were modulated on 
a carrier of about 16 ke., and if the 
transistor amplifier were tuned to 16 
ke. and followed by a detector, then 
the signal-to-noise ratio should be im- 
proved by about 20 times 
tion between transmitte: 
could then be increased about 
times without increasing transmitter 
power, still maintaining the same sig- 
nal-to-noise ratio. The glow modulator 
tube works up to about 16 ke. 

In addition, if the diameter of the 
receiver lens were doubled or tripled 
the distance could also be doubled o1 
tripled, because of the more efficient 
light collection at the receiver 


The separa- 
and receiver 
four 


Special Components 
The phototransistor used in the re 
ceiver was an X-25, manufactured by 
Products, Inc., Boston 35 
The transistor amplifier was a 
j type ay 


Transistor 
Mass 
p-n-p 
Rautheon 


tilable from 
(CK721 


junction 
RCA, or 


Sulvania 


CRK722, on 
inch 


2N34) 


diameter, 2.75-inch focal 


The lenses were 2- 
length 
ivVailable on the sur- 
about 5O cents each 


conde nsing lenses 
plus irket for 
The glow 
R1I31C 

This light-bean \ gives 
communication i mall, low 
il af 
s communication 1 


modulator was a Sylvania 


reliable 
powell 
package It is usef directional 
desired with 
out radio transmission. It also makes 


wirele 
in instructive project for the experi 
menter interested in transistor circuits 

The authors wish to thank Mr. G. B 


Tiffany for constructing the transmit 
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Fig. 1. Receiver with 
transformer coupling. 
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Fig. 3. The optical setup for the system. 


Fig. 4. Schematic of the transmitter unit. 


x-25 
Fig. 2. Modulation of the battery lantern. .-9-* 
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Fig. 5. Receiver with RC coupling. The value 
of R must be chosen to provide 3/2R, ma, 
through the earphone where R_, is the ear- 
phone resistance in kilohms. See text. 
X25 unit. 


Fig. 6. Characteristics of the 
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AN EQUALIZER FOR FM PICKUPS 


By 
JAMES A. MITCHELL 


A simple and versatile 


equalizing circuit which 
provides correct record 
compensation for all makes 


of capacitance FM pickups. 


NEW TYPE of 


cartridge 


phonograph pickup 
which has been growing 
in popularity among hi-fi fans is the 
Weathers KM pickup. The electrical 
properties of this type of pickup 
a new equalizing circuit 
Which has many advantages over the 
eircuits generally used in preamps de 
signed for The 
principles and practical construction of 
an equalizer will be described 
First let) us how the FM 
pickup generates a voltage in compari- 
son with the type 
\ll of the 
Voltage in a coil by changing the 
flux The 
field is varied through the coil by the 
movement of the 
eral 
im the 
ol change of the 


make possible 


magnetic cartridges 
such 
consider 
magnetic pickups 
magnetic cartridges create a 
mag 
netic through it magnetic 
stylus in any of se, 

Since the 
determined by the rate 
flux, the 
is proportional to the rate of 


arrangements voltage 
coil is 
TTVAL Tes 1 
voltage 
movement of the stylus. This system 


Fig. 1. 


Over-all view of the 
FM cartridge oscillator and 
the constant-amplitude equalizer. 


which 
Ve locity In 
pickup the move- 
stylus creates a change in 


produces a trequency 
is referred to as constant 
the FM capacitance 
ment of the 
capacitance between the stylus and a 
nearby plate 


response 


This capacitance is part 
of the circuit of a radio-frequency os- 
cillator As the 
so does the 
This 
converted to 
simple 
of the stylus and plate is a function ol 
the distance between them, the 
produced in the 
tional to the 
movement 


capacitance changes 


frequency of oscillation 
signal 1s 
an audio frequency by a 
Since the 


frequency-modulated 


detector capacitance 
voltage 
propor 
amplitude of 
The trequency 
of this system is termed con 


detector IS 
distance or 
the stylus 
responst 
stant amplitude 

differs 
in that 
it has greater output as the trequency 


Constant amplitude response 
from constant velocity response 
is decreased and conversely lowe! rela- 


tive output as the frequency is in- 


Required equalization curves for a constant-amplitude pickup to 
provide flat response for various recording methods. 


See text for details. 
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There is no fundamental ad- 
to either system of response if 


creased 
Vantage 
the preamplifier correctly equalizes the 
Actually re 
with a recording curve 


responss cords are 
mace 


a composite of constant amplitude 


curve 
which is 
and 
methods 
recording 


constant velocity recording 
Variations in the 
make an adjistable equalizer desirable 

Almost all preamplifiers 
with adjustable controls have 


signed tor 


Curves 


existing 
heen de- 
magnetic pickups. If it is 
desired to use an FM pickup with these 
preamplifiers the of the FM 
pickup must be changed to 
velocity before teeding it into the 


respons¢ 
constant 
unit 
This is easily done by inserting a small 
100 wutd 
output and the 
Weathers and 

show 


condenser, 50 o1 between the 
oscillator 
input 


manutacturers 


preamplifier 
preamp 
how to do this 
However certain inherent advantages 
of the FM pickup are not fully util- 
ized with this method. First, the FM 
oscillator has an output of about 500 
my. Which, since it has a constant amp- 
litude response, is also the approximate 
output of the very low trequencies 
This with mag- 
netics which have an output of 15 to 
60 mv. at 1000 cycles but only 1 to 5 
mv. at the very low This 
to obtain an excellent 


most 


should be compared 


frequencies 
makes it possible 
signal-to-noise and hum ratio with the 
FM pickup. When a condenser is used 
to convert the 
Ve locity the 
duced to about the 


, 


responss to constant 


bass freq encies are re- 
same level as the 
pre- 


noise 


magnetics and the usual elaborates 
minimize hun 
are required in the preamp 
is difficult to design a magnetic-type 
preamp with the tull 6 db-per-octave 
With amplitude 
available from the 
FM pickup 
the bass at all 

velocity 


cautions to and 


Second, it 


bass boost constant 


responst directly 
there is no need to boost 
So why convert it to 


constant and then have to 
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bac} 


bass to constant ampli- 

1 shows the 
preamp should hi 
proper equalization for a 
piit ihe 


Fig. 2 shows, for 


response curves a 


ave to provide the 
am- 


type 


constant 
FM 


comparison, the 


pickup such as the 
same 
equalization curves as they are re- 
quired in a 
ps with 
Note that actually 
required tor the 
with 
cup. Also that 


elocity pre 


preamp tor magnetic pick- 


constant elociry responst 


less correction 1s 
recording 
amplitude 


usual 


most used 
methods the constant 
while the con- 
imp 
treble the 


preamp cuts the 


Stant boosts the bass 


ind cuts the constant am- 
slightly 


modern 


bass 
Witl 


emphasize 


pit ick 
ind 
rh-frequency pre 
little additional 

is necessary 
Che fundamental R¢ 
duce the 
constant amplitude preamp is shown In 
Fig. 3. C, is a small condense: 
in conjunction with R 


boost RR, is a 


boosts the highs 
record- 


boost in the pre- 


circuit to 
needed in the 


pro- 
equalizatior 


which 
provide s the 
high frequency resistor 


Which bypasses C, at the low trequen- 


and controls the turnover to con- 
amplitude 


resistor 


ClcCS 
stant response in the bass 
which, depending on its 
limits the high-frequency 
allows a high-frequency 
condenser which, 
very low 
low bass atten- 


LP and RCA 


curves 


R. isa 
alue, boost 
and variable 
control. C. is a larger 


if present, restricts the fre- 
quencies to provide the 
uation required tor 
Orthophonic” recording 


One interesting feature of this cir- 
eult 
amps is that the 
be varied 
and the 
ine the 
nearly all magnetic 
condensers which 


in comparison with ordinary pre 
elements Which are to 


to control the bass turnover 
high-frequency 


two 


pre-emphasis 
and R In 
the 
This 
arrangement with 
With this constant- 
two 


resistors R 
preamps If Is 
must be varied 
requires a switching 
many components 
amplitude equalizer 
sistors can provide all the 
treble control necessary 
ting in C, can modify the 
the LP pre-emphasis 

Fig. 4 shows a practical set of values 
circuit. This 
work either directly 
nected to the FM detector and 
the first amplification stage or it 


variable re- 
and 
A switch cut- 


low 


turnover! 


bass for 


lor this equalizing net- 


can be used con- 
before 
may 
amplification 
It provides nearly exact equali- 
zation for all the 
Fig. 6 
obtained at the 
Remember 
controls are 


be used following a triode 
stage 
recording 


actually 


Standard 


curves shows curves 
various settings ol the 
that 


continuous any 


controls since the 
intermedi- 
ate high-frequency pre-emphasis cor- 
rection or turnover can be 
tained. The only equalization setting 
which is somewhat theoretical 
is When R, is zero resistance for 
the flat constant-velocity curve The 
ercuit shown is 1.3 db below theoreti 
10,000 cycles and 3.5 db below 
20,000 cycles. Since this curve is 
only tor playing frequency test records 
or old 78’s with no highs anyway this 
is of little practical consequence. Halv- 
ing all of the 
doubling the 


bass ob- 
short ol 
set at 


cal at 


used 


condenser values and 


size of all the resistors 
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600 CYCLE 
TURNOVER 


—— -4 


» 


_ 
N 
~ 


+4 


RESPONSE IN OB 


LP 


100 


Fig. 2. 


aC 
FREQUENCY 


Required equalization curves for the conventional constant-vel 


1tOKC 


ocity (magnetic) pickups. Compare this curve with that shown in Fig. 1. 


in the circuit (except R, which should 
not be changed) will make the flat posi- 
1.3 db at 
the 


the equalization 


tion correct to within 20.000 
eveles but will double 
in the equalizer 
is nearly exact on all the 
ol the 
values 
The 
fixed resistor R 
to provide a variable turnover of 
from 280 to 1000 cycles, with a 
plete swing of the control knob rhe 
value of variable resistor R, will 
vide a correction for records made 
no high-frequency pre-emphasis to 
those made with 20 db pre-emphasis at 
10,000 cycles. Switch S 


voltage loss 
since 
lower settinys 
high-frequency control — the 
given preferred 


variable 


were 
and 
selected 


size of resistor R 


have been 
bass 


com 


pro 
with 


has three po- 
adjustment of low 
Position 1, with no 
flat for all 
turnovers 


sitions tor exact 
bass pre-emphasis 
condenser, is 
plitude 


the correct 


constant-am 


Position 2 


NARTB and RCA 


The bass turnover 


prov ides 
“Ortho 
should 


records 


phonic” bass 


be set for 500 cycles on these 
Position 3 LP 


matches the recording 


(ror 


-— 


Fig. 3 


The fundamental RC circuit 


for constant-amplitude equalization. 


curve With the turnover 
evcles 

This equalizing 
24 db at 1000 The 


is about 30 my. at 


eye le Ss 


output 


also 


circuit has 


set at o00 


a loss ol 


equalized 


all frequen 


cies if the circuit is connected directly 


to the oscillator 
db above the 

pickups in the 
Hium pickup in the 
following the 
db less than when the 
aS a@ magnetic-type 


signal 


(Continued on page 


equalizer 
83) 


This is still about 20 
level ot 
30 to 60 cyck 


magnetic 


range 


amplification stage 
equalizer is, therefore, 20 
same tube is used 


Fig. 4B 


Fig. 4. (A) Circuit of adjustable equalizer and (B) the voltage amplifier circuit, 


(A) 


420,000 ohm 
2 megohm pot 
I megohm pot 
47,000 ohm, +) » 
RR 10 megohm 
270,000 ohm, \, » 
100,000 ohm, > & 
4700 ohm, ', 
1 


zzz ereeerera 


7 
1 megohm »* 
- 


2700 ohm, ', 


200-250Vv 


———> 


220,000 ohm, ') & 
200 fd. mica cond 
oo2 id., 400 +. cond 
001 pfd., 400 +. cond 
O2 wid., 400 +. cond 
1 pid., 400 ¥. cond 
2 ufd., 400 +. cond 
25 wfd., 30 ». elec. cond 
S.p.3-pos. switch 
OSL? of 124% 


tube 


number of time that television 

service technicians have carefully 
aligned the video if. stages of a TV 
carefully checked the re 
ponse of the video amplifier, and 
then, when trying out the receiver on 
a station, found that a quality 
picture was obtained. In 


i" WOULD be diflicult to estimate the 


receiver, 


poor 
some Cases 
the “aligned” receiver has severe phase 
shift and smearing, or its sensitivity is 
greatly reduced, or it has become un- 
table, the if 
breaking into oscillation at almost any 
moment 


stages regenerating and 


service technicians have had 
situation happen to them often 
enough that they have lost faith in the 
sweep generator - market 
method of alignment. In almost every 
however, the difficulty lies not 
with the method, or even its technique 
of application, but rather, with the 
equipment used. Most often, the sweep 
generator is found to be at fault, and 
these faults can generally be 
into two general types of improper op 


some 


uch a 
oscilloscope 


case 


resolved 


eration a nonlinear sweep, or an out 
put that is not flat 
ranye 

As an experiment 
the operation of a number of commer- 
cially built 
lection of instruments made at 
random, and no effort made to 
test several instruments of each model 
to arrive at an average. lLlowever, the 
results of even a limited this 
type are interesting. Of the approxi- 
mately six instruments checked, only 
one, a laboratory-type instrument cost 
ing over four hundred dollars, was 
found to have a really linear sweep 
adequate sweep width, and a _ flat 
(within 10° over the swept range) 
output 

This does not mean that the othe: 
instruments were unusable, that thei 
manufacture were lacking 


over the swept 
the author checked 


sweep gencrators. The se- 


Was 


Was 


test of 


design or 


56 


By LOUIS E. GARNER, JR. 


If you've been having trouble with your TV alignments, 


check your sweep generator as described in this artic!e. 


or that they were defective It is diffi- 
cult to design and manufacture a wide 
to sell at a low 
or moderate which will also 
have all the and desirable 
features important to the bus) service 
together with a perfectly 
flat output, high output, 


coverage, and 


band sweep generator 
price 
necessary 


technician, 
linear sweep 
adequate frequency 
sweep width. All of the instruments 
tested were satisfactory for TV align- 
thew characte 
known and taken into account im 
The author 
simple and 


checking 


ment, istics 


provided 
were 
the alignment procedure 
worked out an extremely 
easy-to-apply technique for 
the operation of the sweep generator 
at the Which it was be 


ing used 


frequency at 


Effects of Nonlinear Sweep 


A typical “ideal” TV i.f 
curve is shown in Fig. 1A. The grad- 
ual slope may appear on either the 
left-hand or the right-hand side of the 
response curve, depending on the sweep 


response 


generator and oscilloscope used 
now, that the sweep gen- 
aligning the 
Even 


Suppose 
receivel 
with 

still 


stages un- 


used fon 
has a nonlineat 
such a condition present, it 
be possible to adjust the it 
til the shown in 
1A appears on the screen of the ¢ 
The true response curve will be con 
siderably different, however 

If the sweep generator was non 
linear such that the left-hand half of 
the sweep was expanded compared to 
the right-hand portion, alignment for 
the pattern shown in Fig. 1A would 
result in a true response curve with 
the general shape shown in Fig. 1B 
If, on the other hand, the right-hand 
portion of the sweep were compressed 
compared to the left-hand half, align- 
ment tor the response of Fig. 1A would 
result in the response shown in 
Fig. 1C 


erator 
sweep 
may 


response curve 


Fi 
"RO 


true 


Other conditions of nonlinea) 
would result in 
response curves 

Although, with 
may still be possible to obtain a pass- 
able picture with response curves sim- 
ilar to those shown in Figs. 1B and 1C, 
far from optimum results would be ob- 
tained. In critical sets, it might be 
found impossible to obtain even a Sat- 

factory picture 


Effects of Varying Output 


A flat output 
quency range is, 
important (if not 
a linear sweep. The 
ing sweep 
video if 
by referring again to Figs. 1A, 1D, 
Ik 

If the output of the swe.| 
dropped over the right-hand portion of 
the sweep, Dut the if 
justed to give the desired pattern (Fig 
1A}, the true curve would 
appear as in Fig. 1D. With a drop in 
signal output over the left-hand por- 
tion of the sweep, the true response 
curve would appear as in Fig. 1k when 
the if. were adjusted for the 
pattern in Fig. 1A. In both cases, the 
pattern for which the adjustments are 
made is far different from that actual- 
ly obtained 

With a similar to 
shown in Fig. 1D, the receiver 
appear to lack sensitivity (poor 
trast), there might be an excessive 
amount of grain present, and sound 
bars might appear in the image. With 
a response similar to that shown in 
Fig. 1E, the picture may lack defini- 
tion. In addition, with some sets there 
might be a definite tendency towards 
oscillation in the if 


sweep 


other unsatisiactory 


some receivers it 


fre- 
just as 
more important) as 
effect of a vary 
output on 1e 


over the 
in most cases 


swept 


generator 
secn 


and 


response curve can be 


renerator 


stages were ad- 


res] onse 


stages 


that 
may 
con- 


responst¢ 


stages 
Checking the Sweep Generator 
The only equipment needed for the 
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checking procedure is that normally 
used in alignment The interconnec- 
tions of the equipment are identical to 
those used for alignment (see Fig. 2). 
The TV receiver (or FM or AM re- 
ceiver if another type sweep Is being 
checked) should be in good working 
condition. For the purpose of the check 
procedure, it is unimportant whether 
the receiver is perfectly aligned, how- 
evel 

Although our discussion has been 
primarily concerned with TV receivers 
and sweep generators, the technique 
described may be used with any sweep 
used for alignment purposes 

Adjust the sweep generator for max 
imum sweep width. Next, adjust the 
receiver, oscilloscope, and sweep cen- Fig. 1. (A). Ideal TV i.f. response curve; (B) and (C), faulty circult response 
ter frequency until a centered re- due to nonlinear sweep generator; (D) and (E), actual response of a circuit which 
sponse curve appears on the screen of is aligned for a flat curve using a generator whose output varies over its range. 
the CRO (‘See Fig. 3A.) The exact 
shape and size of the response curve to the center frequency of the sweep 
are unimportant; it is the change the marker should fall in the center 
which occurs in the shape and ampli of the sweep and the response curve 
tude of the response curve as the (see Fig. 3D). If the indicated sweep 
sweep generator is adjusted that indi- width is 10 me., adjusting the market 


cates its condition to 5 me. on either side of the center ene RATOR 


Shift the center frequency of the frequency will cause the marker to 
sweep generator first in one direction, move first to one end of the pattern an “ 
then in the other his will cause the then to the othe Noting the move- 2 
respons curve hift across the ment of the marker on the pattern . 
screen of the CR i shown in posi- with equal variations in frequency pet 
tions “1.” ‘ an “ (Fig. 3A) If mits an estimate of relative sweep 


Fig. 2. Test equipment setup for check 
the sweep is line: varies as does linearity ing the condition of a sweep generator 
the horizontal swe ignal supplied to In some ase may be found that 
the CRO (assuming a linear horizontal the center frequency of the sweep is wept range (or plus or minus 
amplifier in the R and if the out not exactly as indicated. This result ind the linearity is not exce 
put of the flat over the from the difficulty of keeping a sweep bad, the alignment of the receives 
swept ran hen tl hape and am- generator on calibration However be carried out exactly as recommended 
plitude of ' nse curve will re this is unimportant as long as_ the by the receiver manufacturer 
main cor as it moves across the sweep is linear and the output flat If it is found that anv nonlinearity 
screen rhe marker should always be used for it the extreme limits of sweep 
Should the weep be nonlinear, the positive frequency identification, and the output drops appreciably 
slope of the sides of the response curve for potting the video and audio if onl at the limits), then reducin the 
will change is will the bandwidth Carriers veep width to the minimum absolut 
See Fis iB In this case the sweep 
is more rapid on the left-hand side dure will often permit normal response 
resulting in a squeezed response curve While the technique st cribed irs to be obtained. In general, the 


; 


required tor the iignment proc 


Corrective Steps 


(curve “2") An expanded respons pert checking the sweep generator il the veep width used, the 
(curve “3") results when the frequen output over only a comparative.;y nat more linear the weep, and the flatter 
ition decreases row range, it may be used whenever the output 
output of the sweep generato! the gerverator is connected toa receiver hould the test technique indicate 
the amplitude of the respons« and ope With the equipment ss \ ition in linearity only at one ex 
curve will change as the center fre up for alignment, checking the sweep treme (or a similar change in output) 
quency is shifted. In Fig. 3C is illu enerator before starting the align then normal alignment may be cat 
trated the variation in amplitude that ment procedure takes only a minut ried out in many cases by shifting the 


mav oc if tl output of the sw center frequency of the sweep gen 


ater on the ' f tl weep output does not Ta erator in the opposite direction 


10; maximum Ver } (Continued on pam 156) 


amplitu may be noted by 

graph sé of the CRO. A Fig. 3. Possible resulis from checking a sweep 

eep generator will not have an generator using the setup in Fig. 2. If the gen 
ariation exceeding 5% erator's sweep is linear, shifting the center 

(plus minus) over its swept range frequency will produce the same response 


curve at different scope positions as in (A). If 
the curves are not the same, as in (B), the 
sweep is not linear. If the output is not flat. the 
curves will not be the same height, as in (C) 
oscillator for various center frequen- (D) Usirg « variasie mar.er .o test linearity 

The experienced technician will 


Of cou ome Variation in output 
amplitude » expected because 


‘ 


ol! the change .'C ratio of the fixed 


when this is excessive 

ro determine the relative frequency 
Variation where the sw eep Is nonlinear, 
use the marker generator First, re- 
adjust the center frequency of the 
sweep until the response Curve is again 
centered on the CRO 

When the marker generator is tuned 
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1954 TV RECEIVER SPECIFICATIONS 


Continuation of the list of mechanical 


MFR 


EMERSON 


HALLICRAFTERS 


CHASSIS 


120180-D 


TV sets for service technicians. 


TUNER LF. VIDEO? 


6BQ7 or 6CB6 6AL5 
6BK7 or 6CB6 6CB6 
6BZ7 6CB6 


6d6 


See 


TUBES 


AUDIO 


6AU6 
6AU6 
6AL5 
6AVE6 


SWEEP? 
12AU7, 6SN7 
6BQ6, 6W6 
6SN7, 12AU7 


12AU7 


and electrical specifications on new 
next issue for additional listings. 


U.H.F 
PRO.- 
VISION 


POWER SPECIAL 


WATTS 


VIDEO IF 
FREQ. MC TURES 


P.S CRT 


5U4 17LP4A ll 190 6 
1X2A 
6w4 


5U4 


120196-B 
120182-D 
120206-D 
120195-D 
120197-B 


120197-D 


6BQ7 or 6CB6 
6BK7 or 6CB6 
6BZ7 6CB6 


6Jd6 


6Jd6 


6V6 
12AX7* 
6AL5 
6AU6 


6CB6 


12AX7*, 12AU7 
6SN7, 6BQ6 


6weé 


5U4 21MP4 Strips 


5U4 17LP4A Strips 


IX2A 21YP4 Strips 


6AX4 17LP4A 
21MP4 


21YP4 


120185-D 
120192-F 

120190-D 
120192-B 


120192-D 


6BQ7 or 6CB6 6AL5 


6BK7 or 6CB6 6CB6 


6B2Z7 6CB6 


6J6 


6AU6 
6AL5 
6AV6 
6V6 


6AU6 


12AU7, 6SN7 
6BQ6, 6W6 
12AU7, 12AU7 
6SN7 


5U4 21MP4 Strips 


1B3 21MP4 Strips 


6W4 1I7LP4A Strips 


5U4 21YP4 Strips 


or 
21MP4 Strips 


120209-F 


6BQ7 or 6CB6 6AL5 


6BK7 or 6CB6 6CBE6 


6BZ7 6CB6 
6AF4 


6J6 


6AU6 
6AU6 
6AL‘ 
6AV6 
6V6 


12AU7, 12AU7 
12AU7, 6SN7 
6SN7, 6BQ6 


6we 


5U4 21YP4 45.75 
5U4 
1B3 


6w4 


120211-D 


120211-F 


Ai300D 
cC1300D 


£1300D 


6BQ7 or 6CB6 6AL5 


6BK7 or 6CB6 6CB6 


6B2Z7 6CB6 
6dt 


6d 


6BZ7 or 6CB6 12BY7 


6BK7TA 6CB6 
6Jd6 or 6CB6 


6X8 


6V6 
6AL5 
12AX7* 
6AU6 


6CB6 


6AU6 
6AL5 
6C4 


6W6 


12AX7*, 12AU7 
6SN7, 6BQ6 
6Wwé 


6SN7, 12BH7 


6AL5, 6SN7 


6BOF 


5U4 21YP4 45.75 


1B3 21YP4 45.75 
6AX4 


5U4 


1B3 17HP4 


6AX4 17HP4 


21AP4 


B1300D 
D1300D 


Fi300D 


6BZ7 6CB6 2BY7 


636 or 6CB6 


6X8 6CB6 


6AU6 
6AL5 
6C4 


6W6 


6SN7, 12BH7 


6AL5, 6SN7 


6BQ6 


1B3 1I7HP4 


6AX4 17HP4 


21AP4 


A1400D 


B1400D 


1. Video i.f 


safety glass. 6. Local-fringe a.g.« 


6B2Z7 6CB6 


6J6 6CB6 
6CB6 


6CB6 


tubes only. 2 


6AU6 
6AU6 
6AL5 
6AV6 
6AQ5 


Includes detector and a.g.c. 3 


adjustment 


6BE6, 6SN7 
6S4, 6AQ7 


6SN7, 6BQ6 


Includes sync section and a.f.c 


5U4G s21ZP4A 


5U4G) ss 21ZP4A 
1B3 


6w4 


4. CRT 2nd anode voltage. 5. Removable 


7. High-fidelity sound. 8. Aluminized picture tube. 9. TV-radio-phono combina 


tion. 10. Built-in antenna. ||. 82-channel tuner. 12. Adjustable dial light. "Part of tube is used in another section 
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TEST TAPES - TEST 


secoeor® 


JRID the audio 


I 
f) equipment 

ck veloped Wwhic 
owner of a high-fidelity 
to excellent performance it 
moderate To that the 
reproducing equipment Is. per- 
it the highest | quality 
it is capable i 


expensive ( 
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test 
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methods 


allow 
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any 
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and 
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introduction 


rpm 
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1 accomplished 
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better 
ed 
the record 
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ONINS 


now more 


peed 


FOR 


SYNTHETIC 2% DOISTORTION 
PILOT TONE, 1000 CYCLES 
CODED A (=) 


COOK NA BEAM TEST 
INTERMODULATION 


DISTORTION 


CODED “"N” (=) 


SWEEP FREQUENCIES 


1000 3000 4000 


CYCLES PER 


SECOND 19000 20000 


termine the frequency response of the 
equipment and are in steps from 30 to 
12,000 Approximate 
can be checked by ear 
ment 
meter 


cycles response 
exact measure- 
vacuum-tube  volt- 
calibrated oscilloscope, or an in- 
expensive test level indicator 

jand 14 on the D-100 is a 
unmodulated or quiet band 
who has ever searched a 
cording for a few 


requires a 


15-second 
Anyone 
musical re- 
seconds of quict 
grooves can really appreciate how use- 
ful this With the volume 
turned up and the pickup on the arm 
rest, hum due to stray magnetic fields, 
a.c. on the tube filaments, power sup- 
ply ripple, ete., is readily discernible 
With the turntable stationary and the 
stylus in a groove, noise from an ex- 
ternal or background source is easily 
detected Proper shock mounting of 
the phonograph should eliminate it 
With the stylus in the quiet grooves 
and the turntable rotating, detection of 
further rumble would indicate that the 
motor mounting or drive mechanism 
is causing the turntable rumble 
Land 15 on the D-100 is a 
3000-cyele tone at 
The human ear is most sensitive at 
this trequency and any wow or flut- 
ter will show up instantly as a varia- 
tion in volume or pitch. If these effects 
are pronounced, they may indicate a 
phonograph drive mechanism 
worn idler wheel, or wobbly turntable 
Bands 16 through 20 on the test 
record contain a 400-cycle tone, each 
one representing a 3 db 
over the 
ability of the 


band is 


15-second, 


constant volume 


dirty 


volume in 
The 
and 


rease preceding one 


pickup) cartridge 


these 
fuzziness 
needle is 


tested on 
listening for the 
that the 


arm to track can be 
bands by 
which indicates 
jumping around in the groove 3e- 
sides being a test of cartridge com- 
pliance, these grooves permit the sty- 
lus force and pickup arm damping to 
be properly adjusted 


Intermodulation Distortion 


With the extension of the frequen- 
home sound systems to 
12,000 cycles, the problem of in- 
termodulation 


cy range of 
OVeT 
became scri- 
That is, when two or more ftre- 
and their harmonics are 
simultaneously introduced into” the 
system, they can heterodyne or beaut 
with one anothe 
difference frequencies not 
the original 
frequencies 


distortion 
ous 


quencies 


sum and 
present in 
Although the original 
may have pleasing 
notes, the new frequencies 
generated may be decidedly non- 
musical and displeasing. The source 
of intermodulation may be in 


to produce 


he en 
musical 


high- 
with 
fre- 
coil 


cartridges 
undamped metallic cones 
quency horn with 
and, of course, amplifier electron 
tube circuits, particularly at high pow- 
ers where the operate on the 
nonlinear portion of their characteris- 
tic curves 
Until a year ago, the only 
termodulation distortion could be 
measured was by feeding two pure 
tone trequencies into a system from 
two signal generators, and then meas- 
resulting intermodulation 
| luects individually prac- 


mass loudspeakers 
high 
drivers voice 


tubes 


way in- 


uring the 
This is a 


tical procedure 
not in a home 
struments 

Recently 


laboratory 
limited test 


in a 
with 


Cook Laboratories mad 
available a record, called the “NA 
Beam Test Record for Intermodula- 
tion Distortion,” which enables the 
listener to detect, by ear 
2°;. This value can be achiev: 
with readily available  high-fidelit) 
components and may, arbitrarily, b 
considered the maximum allowab' 
for top quality reproduction Uy 
playing the record, if the listener he 
dot-dash (A), his system has | 
than 2 intermodulation 
If the distortion is greater 
he hears dash-dot (N). 
This test record accomplishes the N- 
A indication by having two frequen- 
cies, 1000 cycles apart, sweep the 
audio band One  uncoded _ signal 
sweeps from 20,000 cycles to 4000 cycles, 
While simultaneously a 
coded dash-dot, from 19,000 
cycles to 3000 cycles. While these two 
frequencies are sweeping, a third sig 
nal, a 1000-cycle constant pilot tone 
coded recorded. The 
amplitude of the pilot tone corresponds 
to 2% of the average carrier 
and furnishes a_ sensitive reference 
comparison for the 1000-cycle differ- 
ence between the two sweep frequen- 


distortio 
over 


distortion 
than 2°; 


second signal 
SW eeps 


dot-dash is also 


eny elope 


cies. Thus, if the intermodulation dis- 
tortion in the playback system is 2° 

the 1000-cycle pilot tone (A) is domi- 
nant; if the 1000-cycle intermodula 
tion between the sweep frequencies is 
over 2°, it overrides the 1000-cycle 
pilot tone and reads out N. One sic 
of this record is for monaural and the 


other side for binaural systems 


Styli and Record Wear 


The introduction of microgroove 
ords 


ree- 
reduction in the 
radius of the stylus tip from 0.003 in 
for 78 rpm to 0.001 in. This means the 
stylus contact reduced to 1/9 
of what it used to be. Despite de- 
weights for pickup arms, thi 
stvlus pressure on the record runs to 
several tons per-square-inch. As rec- 
ords are played, they tend to wear the 
stylus tip to the shape of the groove 
particularly if the stylus is made of 
soft material. Not only does this cause 


necessitated a 


area 1S 


creased 


r a 
rs) i 


Fy VOICE ANNOUNCEMENTS 


A TIMING SIGNALS (5 minutes apart) 


D-IlO TEST TAPE 


IN MINUTE 


SU 


és 


i2 14 


60 
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the record but 


high fre- 


grooves to wear 


lack of 


results 


out, 
noise, distortion, and 
quency 

When fiber or 
after 
they re jected as 
placed, if the music 
was good for his 
that the needk 
about % mile for a 
was no wonder 


response 
soft steel needles were 
two 
worn 


in vogue one or playings 
and re- 
knew what 


Considering 


were 
love! 
records 
distance of 
12-inch 78 rpm 
that the soft 
People then 
pickups with sap- 
made 
diamond styli (generally natural 
stones) Sapphire is a 
steel It is 
polished and not very expensive 

is not a permanent needlk To 
guard records properly, sapphire styli 
must be replaced after about 
seventy Such replacement is 
costly pay tor a diamond 
Stylus carefully made, can 
playings 
permanent” for 


considerations 


covers a 


dise, it 
steel wore out 
started to fit 
phire 
lv) or 


quickly 
then 
Styli (usually synthetical- 
considerable 
improvement ove1 easily 
but it 


Sale- 


oltten 
playings 
enough to 
which, if 
last for over a 
which is just 
most practical 


thousand 
about 
To check stylus wear, it can be 
Since 
Audak 
record 
record 
record ma- 
weight on the pickup 
eccentric hole, 
de- 
stvlus by observing a 
the test 
after they have been played with a de- 
lective 


examined under a microscope 


this is not always convenient 
test 


rate of 


developed a 
which 
wear 
terial, 
arm, and an 
the record enables the 
tect a worn 
change in the 


has stylus 
accelerates the 
By employing a 
extra 


sott 


center 
listener to 


color of grooves 


stvlus 


Equalization 


with 
the 
constant 


In recording music on a record 
a flat recording characteristic, if 
stylus velocity is to remain 
it is necessary that the amplitude of 
the lateral wiggles of the 


creases as the 


yroove in- 
frequency is 
If the stylus were adjusted 
to make efficient the groove 
width at a low the ampli- 
tude of the stylus movement would be 
exceedingly small at the higher. fre- 
quencies; so much so that the high 
sound would be the 


record 


recorded 
decreased 
use oft 


frequency 


lost in 
the 
limitations 


frequency 


inherent surtace noise of 


To overcome these two 
instead of recording with 


teristic the low 


a flat charac- 
frequencies are at- 
tenuated to restrict stylus amplitude 
and the high frequencies are 
during recording to 
tage over the 


boosted 
advan- 
noise 


obtain an 
record’s inherent 
To compensate for this non-uniform 
characteristic, the playback 
hould employ some form of 
control or equalization to boost 
the highs and 
thus bring about reproduction equiva- 
lent to the original 
The choice of 
where 


recording 
systen 
tome 
the lows and attenuate 
sound 

exact turnover tre- 
the bass and trebl 
are respectively attenuated and boosted 
during recording, is somewhat 
bitrary. To the dismay of 
thusiasts, the 


quencies 


ar- 
audio en 
record manu- 
facturers and professional associations 
which did 
not characteristic 


Various 


establish standards 


usually 


agree on a single 


May, 1954 


MISALIGNMENT TO LEFT 


\ 
‘ 


CAPSTAN 


DIRECTION OF 


MISALIGNMENT TO RIGHT 


/ 
‘ 


PERFECT ALIGNMENT 


/ 
/ RECORDING HEAD 


ERASE HEAD 


TAPE 
TAPE TRAVEL 


Perfect alignment of the recording head can be determined by using a special test 
tape. Correct alignment is indicated when maximum output is obtained. This is as 


suming. of course, that the test tape was 


curve. There are four curves in wide- 
use in the United States to- 
day. They differ in detail, but all em 
ploy the principl 
described 

The simplest 
and treble 
the recording 
But how much for each 
is the more advanced method of using 
an equalizer with preset electronic cu 
cuits Which compensate tor the differ- 
ent flick of a 
be checked adjusted to 


spread 


compensation just 


systems employ bass 


controls to compensate for 
characteristic curves 


curve? How 


curves at the 
and 


switch to 
maintain 
efficiency ? 

To overcome the 
The Dubbings Company has made 
a 12-inch, 33's rpm test record avail- 
able, the D-101 ‘The Measure of You 
Phonograph's Equalization.” On it are 


equalization buga- 


recorded on a perfectly aligned machine. 


recorded four identical frequency runs 
from 30 to 12,000 cycles in 13 
and according to 
ferent recording 
Engineering Society) 
tional 
Vision 
and 
this 
meter or 

tor to be 
system 


ranging 
steps cut four dil 
AES tAudio 
NARTB (Na 
Radio and Tele 
Columtnoa LP 
With 


volt 


eurves 


Association of 
Broadcasters) 
RCA's “New 
record and a 
the simple test 
described, the 
can be 


Orthophonic 

vacuum-tube 
level indica 
phonograph 
adjusted for optimum 
performance 

When 
system without 
mate equalization can be 
adjusting the 


used to 
approxi 
obtained by 
amplifier tone 
calibrations can 


this record is test a 


an equalize! 


controls 
used 
any ol 


These then be 


permanently to compensate for 


(Continued on page 142) 


A simple gadget that can be used in place 
of a v.t.v.m,. to check output of an audio 
system. Circuit (A) is a three-bulb ar 
rangement which will indicate a variation 
of 3 db. In actual use the output level 
is increased until the center bulb barely 
glows. Then as output is varied and either 
one of the other bulbs lights it indi 
cates a 3 db variation. Circuit (B) is sim 
ilar to (A) with the exception that a 
wider output range can be measured with 
a 2 db variation between bulbs. In use, 
it is connected across any speaker hav 
ing a voice-coil impedance from 4 to 16 
ohms. Photo at right is a commercial 
version of three-bulb unit of Circuit (A). 
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is quite complet \ to the cancel 
lation of second-harmonic distortion 
when two-phase input is used 

To investigate the tortion and 
other characteristics the circuit, 
stages utilizing a 6SN7 and 6SL7 con- 
nected as in Fig. 4, were used The 
“— " voltage was 400 and the load 
resistors R, were 100.000 ohms eac! 


The cathode resistors R which dete 
~ mine the input impedance of the stag 
were 300 ohms each. The grid-bias 


sistors R, were 680 ohms for the 6SN7 
and 1600 ohms for the 6SL7, producir 
in each case a grid bias of about 

volts. A balanced input was furnished 

to the two terminals by means of a 

By high-quality line-to-line transformer 

CHARLES P. BOEGLI (Triad HS-56) and the intermodula 

Cincinnati Research Company tion distortion in the output was 

measured for frequencies of 60 and 

3000 cps in the ratio of 4:1. The gain 

Revised version of a 1948 circuit. It could be used as an_ of the 6SN7 stage was 25 and that of 


the 6SL7 stage was 40 


input stage to an amplifier fed by a preamp terminating in Fig. 3 shows the intermodulation 
distortion measured for the stages 
a cathode follower. Standard components are used throughout. utilizing the two tubes mentioned pre- 
viously. It is worthy of note that the 
6SL7 stage has much less distortion 
EVERAL years ago a rather unus to push-pull grid transformer, Fig. 4, than the circuit using the lower-mu 
S ual cross-coupled amplifier was ce by eliminating the input tubes of the 6SN7. There is a certain amount of 
cribed by Van Scoyoc.' This stage, original circuit which functioned as degeneration caused by the unby 
Fig. 1, has a large number of interest cathode followers and feeding the sig- passed cathode resistors and this re 
ing characteristics; it can, for exam nal directly into the cathodes and duces distortion in proportion to the 
ple, serve as a phase inverter in which grids of the amplifier tubes. Since the amplification of the tubes. In addition, 
the push-pull output is perfectly bal- cathode resistors of these tubes can be the 6SL7 requires a smaller input sig 
inced at all frequencies. The amplifies made quite small, a balanced imped- nal to produce the same output, which 
can also be supplied with a push-pull ance of 600 ohms is easily obtained tends to reduce the distortion 
input; the push-pull output is’ then The outputs from the plates are bal- The effect of the bias-resistor size 
perfectly balanced irrespective of the anced irrespective of the manner in (R.) on the performance of the 6SL7 
unbalance that may exist in the input which the input signal is applied, that stage was investigated by measuring 
ignals. The original article described is, whether the signal is applied be- the intermodulation distortion at 
i number of applications of this note- tween the two outside’ terminals fixed output of 15 volts r.m.s 
worthy circuit, which might be con- (push-pull input) or one of the out bias resistors were varied 
idered the vacuum-tube equivalent of side terminals is grounded for a.c. and shows the result; the distortion is not 
a single or push-pull plate to push- the input is applied between the outer greatly affected by the values of the 
pull grid interstage transformet outside terminal and ground, as with bias resistors (as long as the grids are 
This circuit can be simplified into single-ended input. The analogy of this not driven positive) but there is a 
the vacuum-tube equivalent of a line circuit to its transformer equivalent (Continued on page &1) 


Fig. 1. The original cross-coupled circuit as described by J. N. Van Scoyoc in 1948. Fig. 2. The influence of the bias resistors on inter 
modulation distortion of 6SL7 stage. The output is 15 volts. Fig. 3. Intermodulation distortion for the simplified cross-coupled stage. under 
the conditions described in the article. See text for data. Fig. 4. The author's simplified version of the cross-coupled amplifier circuit. 
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OMPACT 2-METER 


By WOODROW SMITH 


Chief Engr.. Gonset Company 


Details on a compact unit which can be 


used by amateurs, the CAP, airports, and 


as a “unicom” for small landing fields. 
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ECAUSE it happens 
few people are 
tory 


so trequently, 
surprised when his- 
itself in the 
mid-thirties a happy bedlam usually 
reigned the old 5-meter band, at 
amateur conventions, as a result of the 
high incidence of portabl mobile 
transceivers. Activity 
the 5-meter band 
“u.h.t.” in) those 
weekends 
dey 
droves 
DX distances 
from the average city 
Later, in the ve just before 
World War II, substantially the same 
was repeated the old 2'.- 
band. There some SeCTIOUS 
workers using high power crystal con 
trol and but the 
bulk of represented 
by the ot 
three superregenerative 
receivel 
up tor 
The 
activity 


repeats Back 


on 


and 
gyeneral 
to 
high 
weather 
the hills in 

“extended 


in 
(reterred 


on 

as 

and 
Saw 


days) was 

good 
off 
work a 


during 
taking 
to 


otees lor 
little 
not usually possibl 
location 


ars 


cycle 
meter 


on 


were 


supe rhet 
activity 
simple 


receive 
still 
transceiver 


ts 
was 
two or 
tubes, using a 
with tne 


transmitter service 


oscillator doubling 


to 
not 


such 
im- 
generally 
modulated 


end 
Was 


war brought an 
and afterwards it 
mediately resumed. It 
that the 
and superre 
outdated 
the 


stability 


Was 
conceded simpl 
oscillator venerative re- 
and the tighten 
ing up of regulations regarding 
transmitte: on the 


band was an added deterrent 


ceiver were 


2-meter 
The 
and 


non 
the 
transmitter 


selective radiating receiver 
“wobbulated 
the 


band 


oscillator 


went out window in the interest of 
This would 
Stations to 
QRM 
There 
during 
special “field day 

band usually 
the old 
meter Operation 

ld be but 


with a 


greater utilization 
make it 
operate at 


reached 


possible for more 
the 


intolerablk 


same time before 
proportions 
one trouble except 
an 
occupancy 


much 


‘opening 
ot 
less th 


or a 
the 
durin 


Was 


in prewal 


peak ol 1 
There cou 
2-meter station 
meeting the 
the 


ason A 
on it” 


one r 
handle 


new requirements was not 


within construction capabilities of 


a large number rs and 


ol pote ntial usé« 
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no such built ges the 
market. Gambling that a of 
factory-built gear which would take 
the place the old Abbott, Haigis 
ind other then-popular transceivers 
would find a market, a 
mitter-receivel meeting 


stability selectivity 


factory is on 


pre ct 
ol 
wide trans- 
nt 
require 
in pro- 


unit 
day and 
ments was developed and put 


pre sé 


duction 
The complexity of 
exemplified the 
municator,” contrasted 
typical “prewar” 
apparent trom a 
block diagrams of 
ever it 
equipment 
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Front panel view of the Gon 
set “Communicator II" 2-meter 
transmitter-receiver. 


AF PwR (R) 
moo iT) 


Fig. 1. Block diagram of an amateur trans 
ceiver popular in the 1930's. Actually. 
this was a “deluxe” job as many such 
units used only two tubes. Simple but ef 
fective, its chief drawback was that it was 
very uneconomical of the spectrum space. 


The modern transceiver has from five to ten times the number of components as its 


prewar prototype. 


receiver (right). 


Shown here are the three basic 
universal power pack (left), transmitter r.{. and composite audio (center) 


“Communicator” 
and the 


units of the 


The cabinet and speaker are shown at the rear of the photo. 


THE egurinwous EVOLUTIOW 


IN TV ANTENNAS 


By 
EDWARD M. NOLL and MATTHEW MANDL 


Technical progress and changing reception conditions 
have led to the development of many new types of TV 


antennas. Some of these new ones are described here. 


Iii antenna remains a most im- formance of a dual v.h.f.-u.h-f. installa- 
portant element in TV reception. In tion. The common approach has been 
fact, more and more is expected of to modify a v.h.f. type to a combina- 
antennas nowadays there are more tion v.h.f. and u.h.f. type. 
multi-station areas than formerly, Although these antennas do the job 
more channels, and more fringe-area for which they are intended, namely, 
viewers. These variables, plus com to receive v.h.f. and u.h.f. signals of 
petitive hypertension, lead to an end sufficient strength to operate a TV re- 
less parade of new antenna models ceiver, many of them do not give the 
reaching the market. This article will relatively high gain we have come to 
describe some of these new models and expect from v.h.f. antennas. To some 
the problems which they are designed extent, this is due to a loss of efficiency 
to overcome of the v.h.f. antenna because of the 
One of the most perplexing prob structural changes needed to convert 
lems of antenna evolution today is the it for u.h.f. reception. In some cases 
development of a basic type that can — the reception pattern may become nat 
offer all-band performance of a suf row and difficult to orient, with side 
ficient quality to approach the pet lobes susceptible to reflections; or poor 
standing-wave conditions may result 
giving erratic reception and deteriora- 
tion of gain 
Another approach to the combina- 
tion v.h.f.-u.h.f. antenna is to redesign 
a good u.h.f. antenna to permit v.h.f 
reception, In this technique, one need 
make little or no compromise with the 
antenna performance on the u.h.f 
band. Thus, the gain and reception of 
the u-h.f. antenna is not disturbed an 
alarming amount, and the performance 
on the u.h.f. band (where performance 
is at present most critical because of 
Fig. 1. Modifying a u.h.f. antenna re limited propagation range and preva- 
sults in the v.h.f-u.hf type shown lence of dead spots) is at peak efficien 
here, designed for primary TV areas. cy The v.h.f. performance need be 


Fig. 2. (A) A quarter-wave stub attached to a dipole antenna, (B) the influence 
of a stub on antenna bandwidth, and (C) method of attaching stub to u.h.f. antenna. 
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sacrificed just slightly with respect to 
the higher gain v.h.f. antennas 

A typical v.h.f.-u.h.f. antenna evolved 
from a good u.h.f. antenna is illustrat- 
ed in Fig. 1. In this antenna a stand- 
ard corner reflector with a _ bow-tie 
driven element is used for u.h.f. recep- 
tion. By properly positioning a single 
and longer v.h.f. dipole in the cornet 
reflector, v.h.f. reception can be added 
without sacrificing u.h.f. performance. 
The addition of other v.h.f. elements, 
or metallic or insulated supports into 
the center of the corner reflector or 
near the point of transmission line at 
tachment, results in an increasing de- 
terioration of u.h.f. performance. The 
simple dipole addition does, however, 
introduce some minor lobes to the 
u.h.f. antenna pattern 


U.H.F. Antennas Without Insulators 


Most insulators lose some of their 
insulating qualities at u.h.f., and leak- 
age currents through the insulator or 
through deposits that form on the in- 
sulators can cause substantial signal 
losses. Inasmuch as a quarter wave- 
length is a short dimension in terms of 
inches for u.h.f. band operation, it is 
possible to use metallic stubs to func- 
tion as insulators for a u.h.f. antenna 

Fundamental knowledge of trans 
mission line characteristics tells us 
that a shorted quarter-wave section of 
line has a high and maximum im- 
pedance at its open end. A quarter- 
wave stub (see Fig. 2A) is such a de- 
vice. When connected across any low 
impedance, such as an antenna or low- 
impedance transmission line, it has no 
adverse effect upon the operation of 
that antenna or line. Consequently, no 
insulator, as such, is required and the 
separation between dipole elements of 
the u.h.f. antenna is strictly an air 
dielectric separation which is better 
than any practical insulating material. 
In fact, the presence of the quarter- 
wave stub can also improve the band- 
width of the driven element to which 
it is attached 

The quarter-wave stub has a max- 
imum impedance that is resistive at its 
resonant frequency and, likewise, the 
antenna is resistive at resonance. How- 
ever, an antenna is considered to be a 
series-resonant circuit, and off of the 
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resonant frequency it has reactance as 
well as resistance. Thus, the impedance 
of the driven element rises above and 
below its resonant frequency. At a sig- 
nal frequency above resonance a series- 
resonant circuit becomes inductive be- 
cause of the limiting influence on cur- 
rent flow by the rising inductive re- 
actance; below the resonant frequency, 
the antenna capacitive be- 
cause of the limiting influence of rising 
capacitive reactance on current flow 
This rising impedance limits the band- 
width over which an antenna is sensi- 
tive and can transfer signal to the low 
impedance transmission line. However, 
the presence of a parallel resonant cir- 
cuit (quarter-wave insulator stub) can 
increase the effective bandwidth of the 
antenna 


becomes 


because of its 
actance change with fre- 
quency Above resonance, a parailel 
resonant circuit becomes capacitive be- 
cause current flow in the parallel res- 
onant circuit is determined by the 
lowest reactance. Below the resonant 
frequency, a parallel resonant circuit 
becomes inductive (lower inductive re- 
below resonance). The net 
result of having the two resonant cir- 
cuits (series antenna circuit and pat 
allel stub circuit) in parallel, as in Fig 
2B, is to cancel the reactive effect and 
maintain a purely antenna 
impedance over a wider band of fre- 
quencies 

A simple method of incorporating a 
shorted quarter-wave stub on a u.h.f 
antenna is illustrated in Fig. 2C. In 
this arrangement, the transmission line 
is connected to the front of the anten 
na, and two connecting lines are short- 
ed together and attached to the rear 
element. Thus, the lines 
between the two sections of the anten- 
na act as a quarter-wave stub with 
relation to the point of attachment of 
the transmission line, while the back 
section of the antenna functions as a 
conventional reflector. This arrange- 
ment improves the performance of the 
basic antenna In fact, the band-wid- 
ening influence of the stub makes this 
antenna comparable to the higher-gain 
conical type. 

One of the 


opposite re- 


respect to 


actance 


resistive 


connecting 


first such antennas for 
u.h.f. service is shown in Fig. 4A. In 
this antenna, consisting of a bow-tie 
and reflector, metallic spacers are used 
to attach the bow-tie to the screen re- 
flector without the use of an insulator 
The quarter-wave separation between 
bow-tie and reflector (four to five 
near the center of the u.h.f 
band) permits the metallic supports to 
function as a stub and prevents shunt- 


inches 


ing of the bow-tie elements. The point 
of mechanical attachment of the me- 
tallic spacers to the bow-tie elements 
is positioned away from the point of 
transmission line attachment, minimiz- 
ing leakage currents and permitting 
greater uniformity of response 
the u.h.f. band 

A corner reflector u.h.f. antenna, us- 
ing metallic supports between the bow- 
tie and the apex of the corner reflect- 
or, is shown in Fig. 4B Here the 
dimension between the corner reflector 
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ove! 


apex and the bow-tie had to be chosen 
as an optimum between proper focus 
position for the bow-tie in the screen 
and the quarter-wave dimension re- 
quired by the insulator stub arrange- 
ment. However, the stub arrangement 
does permit a corner reflector design 
with a higher gain and more uniform 
response than employing an in- 
sulator 

Another major advantage of the me- 
tallic support plan is the with 
which the antenna design can be made 
into a single preassembled unit, per- 
mitting ease in packing, storage, and 
installation. 


New V.H.F. Antennas 


The problem facing v.h.f antenna ce 
signers the past few months has been 
how to obtain high-gain reception on 
more v.h.f. channels and a better re 
ception pattern on all v.h.f. channels 

For some time now the yagi antenna 
has predominated in weak signal areas 
However, into these very 
have moved new v.h.f 
sensitive receivers, and transmitters 
with higher v.h.f. powers. This has in 
troduced co-channel and adjacent chan- 
nel interference problems in many 
areas where they did not exist before 
Consequently, the accent in present 
v.h.f. antenna design is more toward 
improving the antenna pattern rather 
than the gain. It is a fact that, in 
many areas where co-channel interfer- 
ence or other types of interference 
exist, an improved antenna pattern on 
a modern sensitive television receiver 
results in an apparent gain improve- 
ment because of the added clarity and 
stability of the picture 

Constant v.hf. antenna improve 
ments led to the development of yagi 
types that covered two or three adja 
television channels and, finally, 
the low-band yagi and the high-band 
yagi. For v.h.f. all-channel reception 
this requires two separate transmission 
lines and a switch at the receiver in 
put, or the use of a high-band-low- 
band isolation filter which introduces 
some signal The next logical 
step to obtain v.h.f. all-channel recep- 
tion is to compromise reflector, driven 
element, and director lengths to per 
mit operation over this greate 
of v.h.f. frequencies. The 


necessary 


one 


ease 


Same areas 
channels, more 


cent 


kc SSCS 


span 
modification 
however, makes the antenna 
look so different that it can only loose- 
ly be considered as a modified yagi 
The requirements of a v.hf. all 
channel antenna in terms of electrical 
that there must be 
effective reflector action for each chan 
nel, a uniform impedance and sensitiv 
ity for driven element or driven ele 
ment grouping for all channels and, 
wherever possible, effective director 
action as well. In new antenna 
(see Fig. 3), effective reflector 
is obtained by using a large screen 
type reflector with varying reflector 
lengths. This type of construction per 
mits peak reflector gain for the various 
channels as well as good shielding ac 
tion in the rear for a good front-to 
back ratio and minimum co-channel 


performance are 


one 
action 


| 
i 


Fig. 3. An all v.h.f. band TV antenna, 
two-bay array. with reflector screen. 


Fig. 4. Two commercial u.h.f. antennas 
using quarter-wave stubs as insulators. 


Fig. 5. Single-bay all-channel v.h.tf. 
antenna with directors for high and 
low bands and multiple reflectors. 


interference. The driven elements form 
a long folded dipole for the low band, 
and three smaller dipoles for the high 
band, with a central feeding point 
Still another approach is the antenna 
shown in Fig. 5 which 
This contains 
flectors for the low band 


uses directors 
dual re 
and combina 


145) 


antenna also 
(Continued on page 


Fig. 6. All v.h.f. band antenna with 
adjustable tilt conical for high band. 


¥ 


a 


INCE the advent of postwar com- 
mercial TV, the average service 
technician has been doing a better- 
than-average job of maintaining the 
nation’s millions of TV receivers. De- 
spite adverse publicity, most custom- 
ers are given fair treatment and hon- 
est service. When a service technician 
fails to satisfy a customer it is usually 
a case of insufficient knowledge rather 
than a lack of 
do well 
The working 
technicians 


interest or a desire to 


knowledge of 
doing everyday 
work should include a clear cut pic- 
ture of TV interference (TVI) prob- 
lems and their solutions. In the ma- 
terial to follow, we will spell out all 
the rules necessary to identify and 
cure the vast majority of interference 
problems encountered 

Any technician, 
approaching a TV set that requires 
his attention, immediately analyzes 
the effects that he sees and hears as 
part of his procedure to quickly solve 
the problem. He is interested in es- 
tablishing what section of the receiver 
is faulty before he starts his tests. In 
this article, a similar approach will be 
made to interference problems. The 
first step is to very carefully examine 
the interference pattern on the CRT 
to place it into one of five TVI classi- 
fications. Once classified, the tech- 
nician can then proceed to make tests 
and effect a cure. 

Most types of 


service 
service 


good service upon 


interference can be 
broken down into five general cate- 
gories. Each classification is tabbed 
according to the appearance of the in- 
terference superimposed on the de- 
sired picture on the face of the CRT 
These classifications are: 1, Unmodu- 
lated; 2, Frequency Modulated (FM); 
3, Video Modulated; 4, Burst Modu- 
lated; and 5, Mixed Modulated 
Before any misunderstanding arises, 
the assignments in terms of modula- 
tion apply specifically and directly to 
the appearance of the interference and 
are not necessarily applicable to the 
source of the interference. For exam- 
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ple, the fact that an interference is 
classified as belonging in the unmodu- 
lated group does not mean that its 
source transmits an unmodulated sig- 
nal. As we discuss each classification, 
we will point out 
the type of modulation of the source 
may not produce the same type inter- 
ference modulation. 


those cases where 


Unmodulated Interference 


The interference 
in Fig. 1 illustrates one form of un- 
modulated interference. The effect 
produced by this type of TVI is a pat- 
tern of straight lines completely cover- 
ing the picture. These lines usually 
run diagonaily across the picture as 
in Fig. 1, however, in certain unusual 
cases they may be vertical or, more 
frequently, horizontal 

The number of lines depends on the 
frequency difference between the ef- 
fective frequency of the interference 
and the video carrier frequency of the 
channel affected. This visual effect in 
TV is analogous to the squeals or 
whistles that are often heard in radios 
and technically referred to as hetero- 
dynes. Any change in frequency will 
result in either a change in the direc- 
tion of the lines or a change in the 
number of lines, depending upon the 
amount of the frequency change, as 
will be discussed later. 

The term “unmodulated” as used 
here, therefore, refers to this diagonal- 
line type of interference whose pat- 
tern does not change with modulation 
Some of the unmodulated sources of 
this type of interference are: 

1. Local oscillator radiation from an- 
other TV receiver 

2. Local oscillator radiation from an 
FM receiver 

3. An amateur radio station 

The following sources of modulated 
signals can also cause this type inter- 
ference: 

1. Another TV station operating on 
the same channel 

2. A strong high channel TV station 
related to a lower one through an if. 


pattern presented 


: 


nicians. 


response, fausing interference on the 
lower channel 
3. Radiation of 
video if. of the 
4. A standard 
tion 


the 
question 
broadcast sta- 


harmonics of 
receiver in 
radio 


Frequency Modulated TVI 


Fig. 2 illustrates the pattern that 
will mask the desired program when 
FM interference is received. Unlike 
the unmodulated type, this interfer- 
ence is always caused either directly 
or indirectly by a source of frequency- 
modulated signals. A direct cause is 
when an FM signal beats against the 
video carrier of the desired station. An 
indirect, and much less frequent, cause 
is when an unmodulated signal falling 
into the desired channel beats against 
the FM sound carrier of the desired 
station. Normal procedure on the part 
of the viewer to eliminate the latter is 
to detune the set slightly so that the 
sound carrier drops and thus reduces 
or eliminates the beat. 

For the benefit of those who have 
never had the questionable pleasure of 
witnessing FM interference, there are 
several characteristics that must be 
recognized by the observer. 

If you were to watch the interfering 
pattern on the TV screen while listen- 
ing to the FM broadcast causing the 
interference, you would notice that 
small segments of the beat lines would 
shift direction in accordance with the 
modulation. With music this is not too 
apparent except to an experienced ob- 
server. In the case of voice modula- 
tion however, recognition is immedi- 
ate because when the person who is 
talking pauses, the pattern reverts to 
the unmodulated form. As a matter of 
fact, an aid to solving a case of FM 
interference is to determine the source 
of the interference, and using an FM 
radio is one of the best methods for 
identifying the culprit, as will be dis- 
cussed in greater detail later. 

When the frequency of the beat is 
low (under 100 ke.), see Fig. 3, the 
pattern is not as distinct as when the 
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Fig. 1. Picture on CRT with unmodulat 
ed type interference. The number of bars 
is the key to the !.equency of the TVI. 


frequency is higher. However 
difficulty will be experienced in 
recognizing the changes in the pattern 
With modulation 
FM interference can be 
of the following: 
1. Standard FM broadcasts 
2. The sound carrier of a TV station 
occupying the channel immediately be 
low that to which the set is tuned 
‘adjacent channel sound interference) 
3. The sound carrier of a high chan- 
el TV station which beats with the 
video carrier of channel TV sta- 
is tuned 


from the sound if 


caused by 


tion to which the 
1. Radiation 
strip of the receiver 
>. The 45 me. difference between 
sound and video in the TV set 
6. Police both fixed 
and mobile 


Video Modulation 


Video modulated interference, as 
shown in Fig. 4, usually takes the 
form of a superimposed picture which 
swings back and forth across the de- 
sired program. When the interfering 
Signal is strong, recognition poses no 
particular problem as the undesired 
Signal must come from another TV 
station. However, when the imterfer- 
ence is weak, only the higher ampli- 
tude syne and blanking signal will be 
seen in the form of a vertical bar 
swinging across the picture. In such 
cases, identification will involve math- 
ematical relationships between neigh- 
boring stations and the interfered with 
Station 

Incidentally, because o 
side movement of the interfering sig- 
nal, this type of interference is often 
referred to as the “windshield wipet 
effect 

Unlike the previous types of inter- 
ference 


radio stations, 


this side-to- 


discussed the only possibl 
source of such interfering signals is 
other TV stations. Interterence-caus- 
ing stations are confined to the fol- 
lowing: 

1. Adjacent channel 
of TV station on next higher channel 
2. Co-channel—-signal of TV station 
occupyving the 


video carrier 


same channel as the 
desired station 
3. Strong nearby stations cross 


modulation 
1. A high-channel TV station which 
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Fig. 2. A typical case of FM interfer 
ence on the picture tube of a TV set. 
The interference lines move constantly. 


interferes with a low-channel station 


due to a “beat” 
Burst Modulation 


The term burst modulation merely 
signifies that the interference effect 
instead of appearing as a superimposi- 
tion over the entire 
superimposed on a section of the pic 


picture area Is 
ture. Such bursts may appear as a 
vertical bar interference, as shown in 
Fig. 5. which illustrates the well 
known Barkhausen effect, commonly 
associated with the horizontal output 
circuit. In Fig. 6 is an example of a 
horizontal burst which was caused by 
an electric light bulb 

The interference band may 
Stationary or, as in 


remain 
some cases ol 
horizontal bursts, such as light bulb 
interference, the band may 
drift upward or downward 
The more common sources of this 
type of interference are diathermy 
equipment, sweep generators, incan 
light light 
Barkhausen oscillations, defec- 
tive motors, and automobile 


slowly 


descent bulbs, fluorescent 
bulbs 
ignition 
systems 


Mixed Modulation 


This interference 
pattern resulting when two or more 
signals react on the desired one. The 
mere existence of two or more 


consists” of the 


inter 
fering signals seen at one time on a 


channel does not necessarily place the 
condition in this classification. If, how 
ever, the two signals heterodyne to 
gether in some mathematical relation 
ship to produce a resultant interfering 
signal in a superhet response for the 


channel affected, then the condition 
would belong in this classification. For 
example, if an FM signal beat with a 
video signal and produced an interfer 
ence on a high-channel TV 
both the video modulation and the FM 
pattern would be visible. Furthermore 
if one of the signals was sufficiently 
attenuated, then the interference would 
be eliminated 

The main 
Sé parate 


Station 


reason for assigning a 
classification for such condi 
tions is to alert the observer to care 
fully scrutinize each interference effect 
he sees and to account for all the beats 
In many case 


that are present more 


(Continued on page 128) 
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Fig. 3. A case of low-frequency FM in 
terference. The TVI is not as apparent 
here as in Fig. 2. note the background 


Fig. 4. Typical example of video modu 
lated TV interference. The black bar 
moves across the tube and reappears. 


Fig. 5. The interference shown here is 
due to Barkhausen oscillations in ho 
rizontal output circuit of TV receiver. 


Fig. 6. The interference bar shown on 
the lower portion of the pattern is due 
to radiation from an electric light bulb. 
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Simple and accurate method, for use at 2 meters as well 


as 75, for measuring and observing amplitude modulation. 


HIS article describes a simple and 
T accurate method for the measure- 

ment and observation of amplitude 
modulation which may be used at 2 
meters or 14% meters as well as on 75 
The only special equipment required in 
this method is a dc Because 
the vertical amplifier of such a scope 
is direct-coupled all the way from the 
input terminal to the deflection plates 
on the cathode-ray tube, the frequency 
response is flat down to zero cycles 
(d.c.), and the d.c. sensitivity is equal 
to the peak-to-peak a.c. sensitivity 


Description of Method 


In the method to be described, 
connection or tight coupling 
high-voltage and high-power circuits 
in the transmitter is avoided. When 
direct coupling is used, connections are 
made to the r.f. output transmission 
line; when loop coupling is used, the 
loop is very loosely coupled to the out- 
put tank circuit. The required r.f. volt- 
age in the loop-coupled arrangement is 
only two or three volts. 

Fig. 1A shows a suitable arrange- 
ment of test equipment for measuring 
and observing amplitude modulation. 
The pickup loop is loosely coupled to 
the output of the radio transmitter, 
the output is rectified by the detector, 
and the resultant d.c. output voltage is 
supplied through a low-pass r-.f. filter 
to the vertical input of the d.c. scope 
The audio frequencies are not filtered 
from the output of the rectifier. No 
physical connection is made to the 
transmitter or modulating circuits 

The pickup loop is placed inside 
transmitter cabinet and 
coupled to the final tank 
wefd. coupling condenser, 
megohm diode load resistor, and the 
IN34A diode form a linear detector, 
the output of which is coupled to the 
d.c. scope through the low-pass filter 


scope 


direct 
to the 


the 

loosely 
The 270 
the 0.12- 


Is 
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consisting of the 0.22-megohm resistor 
and a capacitance. The filter 
pacitance consists of the capacitance 
of the diode probe and cable, approxi- 
mately 35 sefd., and the input capaci- 
tance of the Which is approxi- 
mately 35 wufd. Because these capaci- 
tances are effectively in parallel, the 
filter capacitance is the sum of the 
two, or 70 wefd. This value is high 
enough to short-circuit the r.f. effec- 
tively without removing audio modula 
tion 

Fig. 1B shows an alternate arrange 
ment of test equipment which is equal 
ly satisfactory and may be more desir- 
able in some In this arrange- 
ment, C, and C, comprise a capacitance 
voltage divider which an at- 
tenuator. C, is a small fixed condenser 
and C, is a compression mica padder 
The ratio of capacitance between C 
and C, determines the attenuation ra 
tio, £.€., Beryerot/Biores = C./(C, + C;). If 
for example, the total r.f. voltage 
the line were 100 volts, C, were 


ca- 


scope, 


cases 


actS as 


on 
10 


Fig. 1. Suggested arrangement of equip- 
ment for observing and measuring AM. 
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TO TRANSMITTER 
E rota 
r 22MEG 


TEcavstas, 


pufd., and C, were 100 gpfd., then the 
voltage applied to the crystal would be 
9 volts 

Operation 

1. The coupling between the pickup 
loop and the output of the transmitter 
is adjusted to provide an r.f. input sig 
nal to the detector of at least two but 
not more than twenty volts r.m.s 
that the detector will have satisfactory 
linearity. This adjustment is very im- 
portant as will be explained later. The 
adjustment should be made at full un- 
modulated carrier output The ap- 
proximate r.f. level can be determined 
by measurement of the d.c. output of 
the low-pass filter with a h gh-imped 
ance voltmete1 VoltOhm- 
If the deflection sensitivity of the 
calibrated, as in the RCA 
WO-8SSA, or if the has an inter- 
nal calibration meter, the auxiliary 
voltmeter is not required 

2. The transmitter is turned off and 
the horizontal-gain control of the scope 
adjusted for horizontal deflection 
The horizontal- and vertical-centering 
controls are then adjusted to 
the spot on tne face the scope, 
shown in Fig. 2A. 

3. The carrier is 
modulated, and the verti 
trol is adjusted until the 
exactly one major divis 
of the as shown in Fig. 2B. The 
spot may move either up or down de 
pending on the polarity of the circuit 
connections. The spot moves because 
the application of r.f. carrier causes 
d.c. voltage to appear at the output 
of the rectifier, deflecting the beam of 
the d.c. scope an amount proportional 
to the carrier amplitude 

4. The modulation is turned “on” 
and an audio signal is applied Al- 
though it is not necessary that a sine- 
wave source be used for the audio sig- 
nal, the use of such a source facilitates 
the interpretation of the information 
displayed on the scope because bot. 
the frequency and the output of the 
signal constant. The pattern 
now appears as shown in Fig. 2C. The 
spot travels up and down following the 
instant value of the modulated 
voltage. Fig. 2C shows the excursion 
of the spot during 100 per-cent modu- 
lation, in which the no-signal of 
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Fig. 2. 
the face of the scope, carrier “on.” 


(A) Spot centered on face of scope, no carrier. no modulation. 


modulation “off.” 


(B) Spot moved vertically one major division on 
(C) Vertical excursion of spot during 100 per-cent modulation from 


a sine-wave source. (D) Pattern observed for 100 per-cent sinusoidal modulation when horizontal sweep voltage is applied. 


the carrier is doubled on positive peaks 
and reduced to zero on negative 
peaks. The percentage of total modu- 
lation, both positive and negative, at 
any instant equal to 100M/2C 
where C equals the linear displace- 
ment in scope divisions of the spot 
caused by the application of the un- 
modulated carrier, and M equals the 
peak-to-peak length of the line in 
divisions resulting from the 
modulation of the carrier. If the mod 
ulation is symmetrical, the vertical line 
extends an equal distance above and 
below point 2, as shown in Fig. 2C 
5. If it is desired to observe the 
shape of the audio modulation, the 
horizontal-gain control of the scope is 
adjusted until the pattern extends 
across the desired width on the face 
the scope. The sweep oscillator of the 
must be synchronized with the 
modulation frequency. Fig. 2D shows 
the pattern observed on the face of 
the scope in cases of 100 per-cent sinu- 
soidal modulation 

Various types of transmitter distor- 
tion may be observed in the pattern on 


is 


1s 


scope 


ol 


scope 


Fig. 3. (A & B) Patterns showing unsym 


due to distortion in a.f. system. (C & D) Unsymmetrical modu- 
lation due to insufficient r.f. excitation to final stage or to 
a.f. system distortion. See article for a complete discussion. 


the face of the scope as a result of 
overmodulation, unsymmetrical modu- 
lation, or audio nonlinearity. Figs. 3 
and 4 show typical patterns which re- 
sult under various conditions of trans- 
mitter misadjustment In Figs. 3A, 
3C, 4A, and 4C the patterns were ob- 
tained with the horizontal-gain control 
adjusted for no deflection, and the 
were obtained with the gain 
control adjusted as in step 5. 


others 


Precautions 


If this method of measuring and 
observing amplitude modulation is to 
be used successfully, some general pre 
cautions must be taken. In most cases, 
crystal-diode rectifiers or diode-type 
electron-tube rectifiers are not linear 
unless a sufficiently strong signal 
impressed across their input 
crystal-diode rectifiers, linearity 
ally begins at an input up 
wards of about 0.5 volt. In electron- 
tube diodes, linearity usually occurs at 
an input voltage of approximately 1.0 
volt Because the operation of this 
test method depends on the linearity 


Is 


In 
usUu- 
voltage 


metrical modulation 


of the detector, input voltages of sev- 
eral times previously mentioned values 
are required. A crystal-diode detector, 
however, can be overloaded rather 
easily It is advisable, therefore, to 
keep a check on the input signal to the 
crystal. Because the d.c. output of a 
diode detector is almost equal to the 
peak of the a.c. input 
when the diode operates into a 
impedance load in shunt with 
denser, as shown in Fig. 1, it is possi 
ble to determine the magnitude of the 
rf. input signal by measuring the d.c 
output voltage This measurement 
should be made when the 
unmodulated. The desired input signal 
can usually be obtained by adjusting 
the coupling of the pickup loop to the 
transmitter 

When this method of measurement 
is used with very-high-power transmit 
ters, high-frequency transmitters 
problems may occur as a result of the 
of stray rf. fields If the 
probe cable the correct length to 
the carrier frequency, the 
page 123) 
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Fig. 4. (A & B) Patterns showing distortion due to over-modu- 
lation. (C & D) Patterns showing distortion in audio signal. 
All of the patterns shown were taken with the RCA WO.88A 
oscilloscope. a sufficiently linear and stable unit for this work. 
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(Chatfield) 

Azores CSA93, 4.865 
noted closing 1902 


Arg niing 
Aires 
Calif.) The 


icehos 


closes 


reports d 
most 
announce 
good 
than 
other 


(Radio 
N.S.W 
relay, fair level in 


Svdney 


Ponta Del 
(ISWL, Eng 


gada 
land) 


Balearu Tslands Radio Menorca 


high-powered equipment at Horby. Radio Sweden is sending improved 


signals to all parts of the world. See schedule listed under “Around the World.” 


T.AIOA 
Mass ) 
Bechuanaland 
king, heard 
1400, then 
land) 

Be lgian 
poldville 
(ISWC) 

Belgium 
noted 


noted (Harri 


Mafe 
relay 
eng 


SABC news 


recordings (Pearce 


with 


Cong T 210. Leo 


noted closedown 
ORU, 6.000 
days is 1300 
(Landen 
Brazil Radi Cul 

Paulo, noted to 0100 

has “Starlight Music” witl 
Englisl Portuguese 
1817 with 


(Smith, Ga 


music 
6.165A Sa 
later; often 
innoul 
ments in 
one noted at Japanese. s¢ 
Belli 
GQ BRD 


sion in progress 
ton, N.Y 
has tested 1700-2100 
Heard still on an 
ton) PSL. 7.935 
1730-1800 sign-off 
field N B.) 
ZYR78, 11.925 
1930. (Bernard 
British ZFY, 3.257 
Georgetown, noted 1945 at fair 
level; is listed 3.255. (Ferguson, N. C 
Chatfield, N. ¥.) Closes around 2115A 
Heard in Britain after 1900, plenty of 
CWQRM. (Patrick) Was heard 
weeks ago on announced 7.945 at 1705 
1759 closedown, in test to Barbados 
good level. (Huttemeyer, N. J.) 
British Honduras Radio Beli f 
3.300, noted at fair level 2000 with 
news, weather. (Welch, Mass., others) 
British New Guinea -VLT6, 6.130A 
has news 0400. (URDXC) 
Bulgaria—Sotia, 9.700 now 
lish for North America 1745-1800, 1930- 
1945 ‘except 2000-2030, 2300- 
2330; for Europe 1500-1515, 1615-1645- 
1715-1730 on 7.255, 7.671A. (Pearce 
England) 
Burma 


Radio Gazeta 
(N. Z. DX Times) 
2230. (Belling 
noted 
strong level. (Chat 
Radio 
noted it 
Calif.) 


others) 


atte 


Rio de Janeiro 


Ban leirantes 


rood level 


Ciuuina meas 


ured 


some 


has Eng- 


Sun.) 


1.777A 
Burmese 0915-1015 
including talks, 
(1000) re- 


Radio 
noted 0905 in 
closedown in 


Rangoon 


English 
personal messages, news 
ception has improved lately 
Salbi, Calif.) 
Canada 

Alta., noted 
CBRX, 6.160 
lumbia, heard 
level in Calif 
Halifax, N. S 
N. Y.) 


Canary 


(Morgan 


CFVP 


2000 


6.030 
(Callarman, Ore.) 
Vancouve! British Co- 
1238 with music, fan 
(Morgan) CHNX, 6.130 
good 1700. (Wilheln 
Tslunds 
has been heard 
music 1530-1600 
via “On the Ar’) 

Verde Islands CR 


renerife T5ISA 
talk 


sweder 


in Spanish with 


(Perssen 


Cu pe LAA, Praia 


RADIO & TELEVISION NEWS 


NEW! PEAK-to-PEAK VTVM i, 
complete with NEW DUAL-PURPOSE AC/DC 


Uni [= obe (Pot. Pend.) 


EICO's revolutionary new engineering design! 
The professional peak-to-peak VTVM that beats ‘em all 
—in laboratory precision features and low price! 


model 232 KIT $29.95 wine $49.95 WIRED $59.95 


nN 


Measures directly p-p voltage 
of complex & sine waves: 0—4, 
14, 42, 420, 1400, 4200 volts p-p. 


DC/RMS sine voltage ranges: 
O0—1.5, 5, 15, 50, 150, 500, 1500 
volts. Reads up to 30,000 V. 
with HVP probe. 


Resistance ranges: 0.2 ohms 
to 1000 megs in 7 ranges 

7 non-skip ranges on every 
function. 

4 functions: + DC Volts, 
Volts, AC Volts, Ohms. 
Uniform 3 to | scale ratio for 
extreme wide-range accuracy. 


Large 4%" meter in can't 
burn-out circuit. 


DC 


Calibration without removing 
from cabinet. 


WEW! DUAL-PURPOSE AC/D oc 
ni-Pnobe Pat. Pend.) 


Terrific time-saver! Only 1 probe 
performs al! functions—a half-turn 
of probe-tip selects DC or AC-OHMS! 


DELUXE PEAK-to-PEAK VTVM 
with 7/2" <a 


& exclusive Uni-Pr abe rer. rend) 


sive te 


an the outstar 
{ Model 232 sius the extra venience 


Zero-center for TV-FM dis 
criminator alignment. 


One zero-adjustment for all 
functions and ranges. 


Frequency Response: 30 cps 
3 mc (up to 250 mc with BRE 
probe) 

1% precision ceramic multi 
plier resistors 


Exceptional circuit stability 
and accuracy. 


New compact size for extra- 
easy portability (7"xS"x4"), 


Smart professional styling 
new satin finish etched panel 
with contrasting knobs and 
meter and grey wrinkle steel 
case. 


Leather handle. 


BEST VIVM VALUES! 
EICO ViTum KITS 


to choose from! 


DELUXE VIVM with 744” METER 
Model 214 KIT $34.95 wWirED $54.95 


All 
of Model 22! 
big 7 


the versatility and periormance-proven features 
y i 
plus the convenience and legibility of its 
meter. An excellent bench instrument 


Model 221 


KIT $25.95 
WIRED $39.95 


@ 5 Resistance ranges: 0.2 ohms to 
1000 megs. 


5 DB ranges: —20 to +55. 
DC input resistance: 25 megs. 
1% precision ceramic multiplier 


extra 


Large 4%" meter in can’t-burn-out 
circuit. 

Zero-center for TV ‘FM discriminator 
alignment. 


4 functions: + DC Volts, —DC Volts, 


AC Volts, Ohms. 

Electronic AC DC ranges: 0—5, 10, 
100, 500, 1000 volts. 

Reads up to 30,000 volts with HVP 
accessory probe 

Reads peck-to-peak with PTP acces- 
sory probe 

Reads up to 250 mc with PRF aces 
sory probe. 


resistors. 


Double-triode bridge circuit for extra 
stability and accuracy. 


Rugged grey wrinkle steel case. 
3-color etched rubproof panel. 


Compléte with AC /DC and common 
leads. 


Leather handle. 


® 


VACUUM TUBE VOLTMETER 


The reliable, performance-proved EICO VTVM — ever-popular 
universal instrument for all TV/radio/electronics servicing. 
Over 50,000 in use! 


See these sensational VIVM valves af your local jobber today 


Write for FREE Catalog RV-S. Read EICO’s other ads in this issue—See Advertiser's index 


ELECTRONIC INSTRUMENT CO., Inc 
Laboratory Precision at Lowest Cost 


Prices 5% 


, 84 Withers Street, Brooklyn 11 


_N.Y 


higher on West Coast 


WHEN CORROSION. TRIES TO SMEAR 
PERMA-TUBE STAYS CLEAN 


: 


..« @nd so does your reputation! 


Here’s why PERMA-TUBE 
backs up quality service: 


1. PERMA-TUBE IS CORROSION-PROOF . . . it's treated with 
vinsynite— then coated inside and outside with a metallic vinyl 
resin base. It's guaranteed to be free from rust in a salt spray 
test of 500 hours minimum to an American Society of Testing 
Materials Specification B117-49T. This assures long life. 

. PERMA-TUBE IS STURDY... it's made of special, high-strength 
J&L Steel. 

. PERMA-TUBE IS EASILY INSTALLED . . . it’s the only mast with 
both ends of the joint machine fitted. 


Here's proof of how PERMA-TUBE resists corrosion. 


1... Mechanical tubing (note white 
corrosion and pitting) 
2... Mechanical tubing (note white 
corrosion and pitting) 
3... Galvanized mechanical tubing 
(note zinc is completely gone and 
steel severely pitted) 
4... PERMA-TUBE (note there is lit- 
erally no creepage of corrosion from 
the cut edge and coating is intact 
down to base steel) 

p 


Test somples after 40-day corrosion test 
immersed in 3.3 per cent salt solution in jors 


What is your reputation worth? 


This book is like an insurance policy for quolity | * 
service. Write for your copy today! It's free. ; 


J R L Jones & Laughlin Steel Corporation 
Dept. 495, 3 Gateway Center, Pittsburgh 30, Po 
Please forward a copy of your “PERMA-TUBE™ booklet 
Nome 
STEEL fees 
Address 


| 


still noted near 7.398 from 1500 sign- 
on. (Pearce, England) 

Ceylon Radio Ceylon, 9.520. noted 
with American popular songs, com- 
mercials O823-0845 (Morris, O.) Is 
good in the Philippines on 17.820 
around 0500-0600 (Navarro) Heard 
with news on this channel 0430: noted 
opening 2030 on 11.870, announc’: 
7.190 in parallel; VOA relay from Co 
lombo 1130-1200 is now noted over 
11.875, 7.230; at 1300 has Commercia 
Service’s dance music program on 
5.020. (Collett, N. Z., via Radio Aus- 
tralia) Heard on 9.520 at 1109-1130 
good signal. (Tandrow, Calif.: Roberts 
Conn.) This outlet opens 0730 

China—-Radio Peking, 6.201A, noted 
1038 in Chinese, music; strongest of 
the Peking transmitters; often heard 
with dictation-speed Chinese to around 
1300 fade-out Noted on 11.690A in 
Chinese 0955 when is scheduled to have 
English. (Morgan, Calif.) The 0930 
news from Peking is heard on 6.065\ 
rather than on announced 6.040. (Bal 
bi, Calif.) 

Colombia Radiodifusora de Occi- 
dente, 4.766, measured, Cali, noted in 
clear 2328-2333 closing, is HJEF 

Costa Rica—-TIFC, 9.647A, San Jose 
noted at fair level 2155 with news in 
English, signs off 2300. (Bigley, Pa.) 
Has new 2 kw. transmitter with pair 
of 833’s in final; antenna is quad with 
out reflector, directed N-S. Lists news 
2255. (Niblack, Ind.; Bellington, N. Y 
others) Radio Cristal, 6.006, has sports 
news in Spanish from the entire con 
tinent on Sat. 1900-1930, followed by 
selections from the “Hit Parad 
Gives QRA as Box 348, San Jose. (Ka- 
han, Calif.) 

Cuba—-Radio Alvarez, 12.06AV, Ha 
vana, noted around 1500, good signa! 
(Bellington, N. Y.) In verifying, listed 
12.000, COBX, 2 kw. (Niblack, Ind.) 

Denmark Copenhagen, 15.165, noted 
opening 0400. (JSWC) 

Dominican Republic HIIA, 4.996 
Santiago, Radio Caribe, noted at wea! 
level closing 2105 in Spanish. (Robert 
Conn.) 

Ecuador—-HCJB, 17.890, heard 1315 
with religious broadcast for Europe 
(Weaver, Va.) And 1600-1715 at good 
level in Mass. (Dodge) Radio Quinta 
Piedad, 6.635, noted past 2230 on Tue 
only with classical music or opera 
(Stark, Texas) 

Egypt—-Radio Cairo, 15.315, noted 
0950 with Arabic vocal music: on 
11.815 in Arabic around 1345. (Pearce 
England, others) With Arabic around 
1500 on 7.045A. (Bellington, N. Y 
Pearce, others) Heard on 9.475 at 
good level with news 1330, off around 
1700. (Gates, Conn.) 

El Salvador—-Radio Nacional, 9.550A 
noted in Spanish with classical music 
2230-2312A closedown. (Smith, Ga.) 
YSS, 6.010A, noted with “English by 
tadio” at 2000 on Thur.: YSAXA 
11.950, heard on a Sun. with Englis’ 
program 1755-1825 check. (Niblack 
Ind.) 

England — BBC noted opening 1809 
in German on 3.955A. (Pearce, Eng 
land) (Continued on page 106) 


RADIO & TELEVISION NEWS 


A Brief Survey 
of COLOR TV 


GOOD MANY YEARS 
young fellow, my Dad was one of 
fastest typesetters. He 
vo anywhere and get a 
paid with 
country. Then 
chine! Before he knew it, my Dad’s job 
was obsolete. He had to start all over 
in another line of work. 


AGO, when he 
was a 
the country’s 
highly 
newspaper in the 


could 
job any 


came the linotype ma 


How will you get along in the age of 
Color TV that has already 
Will you have to start all 
will you be prepared? The choice is a 
matter of black-and-white—or 
As you know, 
handling an understandably much more 


arrived? 
over”? Or 


color. 


may color tv involve 
complicated signal than for black-and 
white; the components must be in per 
fect balance; the 
practically 
new 


margin for 
zero. Technical personne! 
skills in working to 
Microwave 


error is 
need closer 
tolerances. relays and co 
axial cables added equipment 
Before a sta 
tion can originate color it needs a great 
deal of 
more expensive and vastly more com 
plicated than that for black-and-white 
Slide and film equipment also require 
additional components and = mainte 
nance. Color camera chains are 
more complex, requiring more 
skilled adjustments and 


of network experiments 


require 
and special adjustments 
much 


additional equipment, 


much 
highly 
Reports 
that 
increases tech 


care 
indicate 
live telecasting in color 
nical man-hours required by 30 to 50%. 
Lighting personnel need more skill in 
handling new 


and delicate—problems 


That's a very quick run-down from the 


May, 1954 


—by E. HW. Rierzne, 


...- how its 
complex character 
means job opportunity 


for you 


President, Capitol Radio Engineering Institute 


transmitter end. Every step is a tech 
nical opportunity. 
What about colo 


be biege with roughly 


They'll 
twice as many) 
black-and-white 
There is at least one more tuning knob 


receivers? 


receiver tubes as 
the chroma contro! for color satura 


tion. Maintenance is complicated, to 
ay the least, with three highly critical 
shoot 


Service contracts for 


video channels to trouble instead 


of one. color re 
ceivers will cost considerably more that 
for black-and-white, according to 
highly qualified 
rive you an idea 


one 
should 
of servicing comple: 
itv—and possibilities So 
much for transmission 
Manufacture 
other field for trained technicians. 
Most well-informed 
that color television will be spread all 
over the U.S. by 1956 at the latest. The 
years between now and then are crucial 
If you are honest-to 
goodness career in this booming part of 


source-— which 
earnin 
and receptior 
of color equipment is ar 


sources ag 


interested in an 


the booming electronics industry, here’ 
how you can step ahead of competition, 
move up to a better job, earn 
and be sure of a well-paid job 


more 
money, 
Study radio-television-electronics via 
CREI. You don't 


graduate. 


have to be a colleve 
You do have to be willing to 
invest some of your 


home. 


spare time-— at 
You can do it while holding 
down a full-time job. Thousands have 

Since 1927 CREI has provided men 


with the technical knowledge that leads 
to more 
CREI and 


takes you along at your own speed, not 


and more money 
fundamental 


job security 
starts with 
held back by a class, not pushed to keep 
up with others who have more experi 
You fundamental 

then get into more advanced phases of 


ence. master the 


electronics engineering principles and 
Finally you may elect train 
level in high specialized 


applications of radio o1 


practice 
ing at careet 
television en 
yineering, or aeronautical radio 

The coupon below, properly filled out, 
will bring you—without fact 
packed booklet, “Your Future in th 
New World of Electronics,’ 


cludes 


cost a 


which in 
offered, a 
full 
Placement 
for trained 
men currently on file than we can fill), 
and the names of some of the 
CREI 
Cables & 
dian Broadcasting 
Broadcasting System, RCA Victor Di 
United Air Lines, to 
few). I urge you—for 
to send for this 
ately. 
NOTE: (lth! dent 
struction, day « ening in Washis 
tart once @ month 
charged after June 


ill help you obta 
ay) instruction. Chhe« 


outlines of courses 


resume of career opportunities, 
details about the school, our 


Bureau (with more request 


organiza 
(like All 


Radio, Ine., Cana 


tions using training 


American 
Corp., Columbia 
Vision, name 
your own good 
booklet 


CAPITOL RADIO ENGINEERING INSTITUTE 


An Accredited Technical Inatitute. 
Dept. RN 115A 


3224 16th Street, N.W. 


CHECK 
FIELD OF 
GREATEST 
INTEREST 


Founded in 1927 
Washington 10, D. C. 
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ac’s RADIO 
RVICE SHOP 


By JOHN T. FRYE 


OR barn 
Radio Sei 
While his bo 
and he wa oO 
importance that he 
tand himselt on this 
Mac Wa due bach he 
whole hour ‘ ly 
that all tool 
in their proper place 
the place wa wept 
that 


ready tor bu 


three whok day 
operating Ni ane 
himself 


acation 


been 
Shop all by 
brief 

with self 
hardly 
that 


come to wort i 


took a 
wollen 
could 
MOrniny 
had 
to make sure and instru 
that 
and dusted 
find it 
ines when Jv 
It wa 
himself 


ments were 
out 
and, above all Miac would 
Open ind 
came down to open up 
that he did, for Max 


up a hall early 


well 
howed 
hour 

(,00d morning 
saluted hi 
in busine 

Natech! 
“You 
a good tine 

‘Swell, but IT noticed a kind of funny 
thing There are times when I 
feel I'd be blisstully happy if IT ney 
saw the 
TV set 


four 


Viave 
helper I e we are till 
anyway 


Flamingo Top 


Barney rephed with 


public never missed you 


innards otf another radio or 
but IT hadn't been 


hours 


may twenty 
until my hand be 
of ache tor the teel of a 
The had to use her 
to keep me from a TV set 


vertical 


van to sort 
solder gun 
whip 
with 
jitter in one ol 
the motels where we stayed. I'm 
I could have fixed it if she would have 
stopped mumbling, “Remember ire 


wile almost 
away 
a bad case of 


on vacation! 
I was sure that would be the ise 
Barney said smoothly; “so that is why 
this dog you As he 
said this, he way i sic 
which 


I saved how for 
bench on 
piled You 
told me } iste too 
any ‘dogs’ that 
that I couldn't: make 
within an hour, I put 
could have tixed 
taken the time, but I 


several were 
know 


much 


you 
time on showed 
up; so any set 
fly right 
there oo 


them if I 


OVCT 
course I 


had 
74 


BARNEY'S DOG SHOW 


you were right about keeping up 


the wort 


course you ild Nilac agreed 
ithout the grin Let 
it then 


Well first 


have 


little rpn 
record funny case ol 
hum. It bad enough to be really an 
when 


player Wi i 
noyving 1 record is playing; yet it 
switched off 
from the mo 


stops when the motor ts 
My guess ts that the a.c 
tor field must be 
plifier 
Nha 
ute and 
the hum 
operating 
but I 
cause it might have a 
that horted out the 
While the 


Some ot the 


vetting into the an 
Listen to it 


cocked a criti 


“CTT i\ 
il ear for a min 
irked I don't 


when the changer 


then rem heat 


evcle is 


that 
muting 


Ippo ed was be 
switch 
implifier input 
being changed 


that ar 


records were 
changers have 
rement, you know 
Not) thi om 

picked up the 
tarted taking 


waikelite Case o he 


ran 
Mane 


comp ict 


said as he 
little 
screws out of the 
could lift off the 


changet 


and 


mechanism 

ve checked the filters 
looked to make 

the ( 


cha ages 
changed all 
shielded 
shorting 
grounding 
connection of the hield bs 
fered 

By thi 
mechanism off 


sure the 
ivtridge is not 
out or de 


veloping a poor 


irney ol 


Mac had the 
and was 


time change! 
peering at the 
turntable drive Suddenly 
ind carefully 


screwdriver bit ag 


mechanism 
he switched on the motor 
erted a iinst the 
revolving side of the shaft that 
tired idler pulley. Then 


changer on the case 


motor 
drove a rubber 
he replaced the 
ind et the pick ip arm 
There was not the least tri 


down on i 
record 
ot the 

The trouble was 
answered the 


innoyving hun 
mechanical 


questioning look 


shaft, and every 

rave the idler pulley 
motor travels at i Spe 
make the frequency of 
id about like 


ition Is 


60 cycle 
picked up by 
, cord. When 
picked the needle off 
ibration 1 


n on a re 


) ind oO 


I 
iped off the 


Here's one that just won't 


barney explained as he 

chassis on the benct 
ipparently 

Since it ha 156 

the oscillator ight to 

2056 kilocycles when the et 

to 1600 ke but I've 

‘rid dip meter, and it only 

1800 ke. with the oscil 


mer screwed cleat 


wrong 


checked 
about 


this trimmer clear u 
throw the 
side of the signal at 
the band; but then 
course 

“Where does the osci 
low end of the band 

Still a little low 
bad as at the high er 

That sounds 


minimum ( 


oscillator 


pacity rather than 
trouble 


he carefully 


Nac suggested is 
examined the tuning con 
gang. Suddenly he picked up a 
small screwdriver and worked with it 
on the back side of the stator of the 
oscillator section, the opposite end 
from where the 
Now 
iid as he switched on the ivnal gen 
When the generator was 
1600 ke the 
brought With its trimmer 
The rf was adjusted at 1400 
ke., and then the generator was mo 
to 600 ke. When the 
set at the 600 kilocycle mark 
Was the generator 
“What the 
ney demanded 
“The 
ing condenser 
on each 
plained 
now 


ductance 


denser 


trimmer w mounted 


let's see if we can yn it he 


erator 
oscillator Wi 
into line 
trimme! 
dial pointer was 
there 
signal 

heck did you do 
oscillator section of the tun 
has two tru 
end of the stator 
“You find that sit 
and then 
before the 
is not 


omers one 
Mac ex 

lation every 

The rear trimmer is 

condense! Is 

intended to need adjustment 

after that, for the front tr 

posed to take care of a 

That is why th 


Is) practically i 


mounted and 


ditions 
iCcCes 
to overlook In this ¢ 
something made that back 
mel Increase 

trimmet 
and 
litthe Wax Was 
yradually 
come 


this 
ity you 


plate Was caug 
slipped 
between 
softened and 
tovether 


suddenly 


closer 


back trimn 


el incr¢ ed 
. ld not get tl} minimur 
couk no ire ne inimu 


(Continued 


RADIO & TELEVISION NEWS 


FROM MALLOR eee 


the st... All-Channel 
UHEF Converter 


Designed to fit 


Inside ANY VHE Set 


Here’s another first from Mallory... The Mallory Model “188° 
Concealed LHF Converter. [Tt fits inside any VILE set to make it an 
all-channel receiver. And it(s a sure-fire salesbuilder for sou. 


OUT OF SIGHT... . ‘ihe entire unit is mounted inside the cabinet. 


All that shows is a clear plastic selector dial and switch lever. 


EASY TO INSTALL... No alteration in the set chassis is required and 
the “188° has its own power supply. Can be mounted inside the 
cabinet on either side or at the top. A bracket and four serews do 
the job on wood cabinets. On plastic or metal cabinets, the converter 
ma’ be mounted on the fiber-board rear enclosure. 


PROVED PERFORMANCE... [hie “188° offers vou the same proved 

performance ... the same high quality reception... as the Mallory 
x “88° Cabinet Converter whieh has given outstanding performance in 
| LITLE areas across the Nation. 


‘ : 
( , “fa SUleS . 6 
Mallory Concealed Converter penn Your - If reater Converter ales 


first on the market By Giving Your Customers Their Choice 
of Vallory Converter Sivles. 


-—-—___— ———— @eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
ye Ps NO RADIATION PROBLEM! 


Both Mallory Converters contain specially designed components to 


Mallory Cabinet Converter prevent troublesome interference from radiation— a problem commen 


first on the market to low quality converters which ruin TV reception over a wide area 


MATLorY 


CAPACITORS * CONTROLS + VIBRATORS + SWITCHES + RESISTORS 
RECTIFIERS + POWER SUPPLIES » CONVERTERS + MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS © 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


Fig. 1. Adjustable conical TV antenna 
described in this article. The forward 
angle of the elements is adjusted by 
loosening the wing nut and sliding the 
collar to the desired boom position. 


Hk popularity of the conical TV an- 

tenna is deserved, It has many de- 
sirable broadband 
match, sim 
and moderate 
However, it has certain disad- 
vantages. These are a broad horizontal 
multi-lobed pattern 
cially on the higher channels; and the 
necessity of using different forward an 
yles for the active elements to provide 
optimum performance on_ the 
channels or the high channels 

Since the conical antenna does have 
so many desirable 
natural line of 


such as 
excellent line 
construction, 


features 
coverage, 
plicity of 
price 


pattern: a espe- 


low 


characteristics, a 
investigation is toward 
eliminating the undesirable features 

experimental work along this line 
has brought about a new development 
Which eliminates most of these disad- 
vantages and, in cases, utilizes 
characteristics which had been 
thought to be disadvantageous 

It will be noted that the main dis 
advantages of the conical are connected 
with its horizontal pattern. In order to 
provide the minimum number of minor 
lobes on channels 7-13 it is necessary 
to “vee” the active elements forward 
This results in a combining of the 
minor lobes into a single major 
as shown in Fig. 2. However 
is done, the horizontal 


some 
those 


lobe 
when this 
aperture pre 


Fig. 2. Polar TV reception patterns 
for two different angular settings 
of driven elements of the conical. 
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CHANNEL 10 


TYPICAL PATTERN 
180° SETTING 


———— 
ELEMENTS VEEO 
TO 100* POSITION 


NEW APPROACH 


ONICAL ANTENNA DESIGN 


By ROY J. WADE 


Trio Manufacturing Co. 


A new type of conical TV antenna, adjustable for 


the weakest station and the elimination of ghosts. 


SPRINGFIELD 


JACKSONVILLE 


Fig. 3. Example of the change in re 
ception pattern that occurs for differ 
ent signal frequencies at one setting 
of the conical antenna. The adjusi- 
able conical may be varied to take 
advantage of the most useful change 
in the pattern for different stations. 


sented by 
Signal is decreased, 
fice of gain on the 
Usually, in multi-channel 
channel will provide a 
signal than the others. In order to use 
the desirable characteristics of the 
conical most effectively and at the same 
time provide flexibility, a design which 
involves a variable “veeing” of the ac- 
tive e'ements has been worked out. This 
makes it possible to adjust the conical 
for optimum performance on the weak 
est station 

In the experimental work which led 
to the final form of the antenna shown 
in Fig. 1, it was found that the minor 
lobes which exist on channels 14 to &3 
could be combined into an essentially 
single-lobed horizontal pattern by us- 
ing a 60° included angle between the 
active elements 

To illustrate the flexibility of opera- 
tion of this new development in conical 
antenna design, refer to Fig. 3, show- 
ing two of the stations available with 
reasonable consistency in eastern Mis 
These are channel 5 from St 
Louis and channel 10 from Quincy, Il- 
linois. Fig. 3 shows the horizontal pat- 
tern of the antenna having the ele- 
ments set in the 180° position. It will 


the antenna to an incoming 
with 
lowe! 


some sacri- 
channels 
areas, one 


much weaker 


sourl 


be noted that the minor lobes which 
exist on channel 10 provide high signal 
pickup from Quincy when the antenna 
is pointed toward St. Louis These 
minor lobes can be shifted through a 
considerable range by adjusting the 
position of the active elements. In other 
words, in many areas, a little experi- 
mental work will determine a position 
for the active elements which will pro- 
vide gain on several channels in sev 
eral different directions 

An additional feature which ha 
proved highly valuable in actual instal 
lations is the fact that the nulls can 
also be shifted by varying the position 
of the active elements. Fig. 4A shows 
a typical situation which produces a 
ghost signal, due to the minor 
which provides signal pickup from the 
reflecting surface. By slight readjust 
ment of the position of the 
ments, a null can be made to appear 
at that point rather than the minor 
lobe which had caused the ghost signal, 
as is shown in Fig. 4B. In other words 
this antenna provides two methods for 
ghost elimination— orientation of an- 
tenna, and placement of the nulls by 
varying the horizontal pattern. It is 
obvious that this same principle is 
helpful in cases of inter 
ference 

In most 


IS necessary 


lobe 


active ele 


co-channel 


u.h.f.-v.h.f. areas where it 
to orient and adjust the 
ancenna for maximum u.h-f. signal re- 
ception, it that the ele- 
ments of this antenna be adjusted to 
the maximum “vee” position (smallest 
angle between forward elements) for 
gain vO 


Fig. 4. As the element angle of the 
conical is adj sted, the lobes and 
nulls shift to ci4 rent points, making 
it possible to change a lobe (with 
its ghost pickup) to a null, thus help 
ing to eiminate the ghost problem. 
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@ TEST INSTRUMENTS Sensthead islarthante 
@ AMPLIFIERS Kit construction is ta 
@ RECEIVERS, etc yebie 


Aeathlel movtt 0-9 
OSCILLOSCOPE KIT 


» the already 


lity com ‘ al nchucing a 
A Sl ot line tubs complete the hneup 
Voltage regulation provides o tea itte relle of normal 
line voltage variation A built lan ra tes the retrace 
line entirely. Other unportant advantages a " ‘ control, Z axm 
input, direct connections to the deflects i \ peak-to-peak 
cahbration voltage and a calbrated grd 
Wiring i sm plified by the use of the harness ‘ which also results 
in a neat professional appearance. Extres ertical bandwidth 
sllows accurate reproduction of even a [4 quare Ww ©. Excellent 
focusing characterimtica are miu 
Shipping UPL CRT and a spot shape cx 
instruments, the Heathkit 0-4 Oscilloseo “ ' i radw 
Wt. 28 Ibs ind ‘TV service shop, as a work pro rschools and for a . ecmeunt 
mvestigation work on the laborute t ’ ‘ ‘ " Model O19 
comparable in every way to many con cul Ito INeveseengaense sverk bannge 
for as much as $400. Don't pas yy tha , , rat to 1 really tone 
instrument to your service or experu 


AWeathhit 
ELECTRONIC SWITCH KIT 


‘The Heathkit Electronic Switch Kit —" 
will further extend scope oe “aN 

by permitting simultaneous obme 

tion of two individually pene er Se $2350 
traces. Continuously variable switch 

ing rates 10 cpa to 2.000 cps in three 
ranges. Will also serve as a square 


Shipping 
wave generator over the range of 
switching frequencies Wr. 11 Ibs. 


VOLTAGE CALIBRATOR KIT 


The use of a Voltage Calibrator will greatly 

increase oscilloscope usefulness. Provides a 

convement method of making peak to peak 

voltage measurements by establishing a rela 

tionship between the unknown wave shape MODEL VC-2 
and the Voltage Calibrator. Voltage ranges 

01-100 volts peak to peak. The Voltage Cali $] 5° 
brator features direct reading scales and a . 
regulated power supply system 


Shipping Wt. 4 Ibs. 


AWeathhil VACUUM TUBE 
VOLTMETER KIT ~\ 


The beautiful new 1953 Heathkit Model V-6 VI'VM, the world’s moat popular kit ~ MODEL V-6 
instrument, now offers many outstanding new features in addition to reté aining all 


of the refinements developed and proven through the production of over 70,000 
VTVM kits. The Heatizkit VIT'VM now features extended voltage ranges with 50% 
greater coverage on the DC range. New 1'y volt low scale provides well over 2", $ 
. 


linme€! | 


inches of scale length per volt permitting faster measureme ae with greater accu 
racy. AC and DC ranges are 0-15 1 0-150 500-1500 volta (1,000 volta 
maximum on AC). Ohmmeter ranges are X1, X10, X¥ 100, X1,000, X10K, X 100K 
X1 meg. Measures .1 ohm to 1,000 megohms. Other features are db acale. center Shipping 
scale zero adjust and polarity reversal switch. High 11 megohm input resistance wr. 6 1b 
virtually eliminates circuit loading . 
Phe low anti-inflation price of this tremendously popular kit includes all tubes, 
necessary constructional material, test leads and the construction manual 


AWeathhkit AC VACUUM TUBE 
VOLTMETER KIT 


AWeathhit 
HANDITESTER KIT 


Phe ever popular Handitester im 
now supphed with a Sunpmon 400 
MODEL M-1] microampere meter movement 


Provides AC and I voltage 


$474q@5° ranges 0-10 30-300 1,000. 5,000 
* 


A new amplifier type AC VIT'VM 
that makes pomuble those sentitive 


MODEL AV-2 “ae eee erm mo essential 


sboratory or audio work . 

$2950 voltage ranges covering from 
IKKMS full scale to 300 volta RMS 
e full scale. Input impedance 1 
Shipping megohm with frequency response 
Wr. 5 Ibs 0 50,000 cycles. ‘Ten DB ranges 
from 2to +52 DB. Four diodes 
in meter bridge circuit for maxi 

mum linearity 


HEATH COMPANY - Benton Harbor 15, Mich. 


May, 1954 


volta. Ohmmeter ranges 0 4.000 
nod 0 300.000 oho. DC current 
Shipping measurements 0 10 and O 100 
Wt. 3 Ibs milliamperes. A completely self 


contained portable inatrument 


ee ee 


Aeathhit 

Heathkit VISUAL AURAL RESISTANCE SUBSTITUTION ,@ 
SIGNAL TRACER KIT BOX KIT mene. e8-1 

—_ ee ee Ship. Wt. $550 


selected resistance 2 Ibs 
values 15 ohma to 10 
megohma. All stand 


Designed eapecially for 
service applications in AM 
V repair work 

and audio two channel 
More than adequate 
awenmtivity new nowe lo 
cator circuit calibrated 


wattmeter substitution 


etn ep cae, porn 20,000 OHMS PER VOLT 


imclicativon a. 
with aope and MULTIMETER KIT 
checks he “ 
MODEL T-3 $235° ee ee er the Here is the solution to all service 
° feathkit Visual Aural Sig problema requiring a portable meas 
Shipping nal ‘Tracer help you uring device of high accuracy. 20,000 
Wr. 10 Ibe ohma volt sensitivity on DC and 
(1) ohma volt on At Full seale 
voltage ranges of | 0, 150, 500 


applications 


Aeathhit 1500 and 5000. DC current ranges of 
CONDENSER CHECKER KIT te mlerempere: 16, 180 and S00 
millamperes; and 15 amperes. He 
sistances are measured from .2 ohms 

instrument designed solely to 20 megohma in 3 ranges and deci 

poe — ~~ , mee a“ bela from 10 to +65 db 
ore ‘ ile etio 

lentoomens. 7 Rename aye we — Model MM-1 uses standard 
quality of unknown condensers : commercially available batteries 
and resistors. Capacity range i . and ia not affected by strong KE 
00001 mfd to 1,000 mfd. Kemat fields as encountered in and near 
mee range 100 ohma to 5 meg transmitting equipment 1 pre 
ohms Senmtive electron beam 


cmon resstors on a very easily wired 
indicator five polarizing text . y y 


ring type range aewitch and a highly 


voltages safety spring re ; 
turn leakage test switch MODEL C-3 accurate Simpeon 50) microampere 


An amazingly accurate in 195° Shipping meter fully qualifies the Heathkit Multi 
strument at this low price $ wr. 8 Ibs meter for cloge tolerance laboratory and MODEL MM-1 


service work The meter movement is 

placed in a recessed position for max S$ 50 

imum non-glare readability. The kit ry 

i includes the attractive black bake : 

AWeathhet GRID DIP METER KIT lite cabinet, 2 color meter scales Ship. wt. 6 Ibs. 

» hand operation. 5 >» teat leads, batteries and all other 

SIGNAL Y wound coils cover necessary components. Overall « i 
SO MC. Controlled 


GENERATOR KIT y gonsitivity. Usable wide = 4° deep x 715° high 


1 an oacil 


MODEL SG-8 : lator or an Meathhit 
5 $19°° & rire ow / TUBE CHECKER KIT 


kiatra low 


e equen P 
@ Ship. Wt. 8 Ibs pe 4 Aeathhil (ABORATORY 


Checks overall tube quality 


sane ie hee able filament continuity, and in GENERATOR KIT 


service instru dividual elementa for shorts 
ment for : MODEL and opens. Features 
ment ‘ GD-18 chart illumination 


volta output from 160 KC to 110 harness type wiring 
MC. Calibrated harmonica up to $4950 and large 3-color 
ny Mie Internal (400 CIS) and — meter acale 
external modulation. Pre-calibrat Shi wr. 4 lbs , 
ed coils for all 5 bands. Good sta P .. oP nese ~ 
bility and accuracy. All test leads 14 ibe N 91.8 Cal 
No ab 
included inet only at $ 0 
Wt. 7 iba. No. 355 TV MODEL LG-1 
MODEL TC-2) Picture Tube Adapt 


A . er at $4.50. W > Ship. Wt 
AWeathhel \nworatory recuiateo | | sa68 “en sibs, PDD 
POWER SUPPLY KIT Shipping Wt. 12 Ibs. fecleamanat aeimineedl te 
extreme accuracy 

quency and ou 

Colpitts oscillat 
A regulated variable 160 
450 volt DDC output power 
= ya ‘a DIO WATTMETER KIT 
and current measurements ee oo ine eee Avtar A 
with large Simpson meter a lvoe Flat , 
AC supply 6.5 volte at 4 quencies from LO CPS to > Ke 
enpetee—chanany | Sahin Full scale ranges of 5 MW, 50 MW 

MODEL PS-2 ony eng warmup time oo MW HY and 50 W. Db cali 


ow hum content > tube 
bration from 10 to 


erreuit, AC and DC output MODEL ' . 
$3350 voltages isolated from panel Pe. Se See ae 
. 


in > range 


reaponse to fre 


Aw.-1 built-in load resistors pro 


ng iumpedances of 4 cost of this new } 


Ship. Wt. 20 Ibs. flexibility Ship. Wt $9950 M . und 600° ohms 
. Me 


6 Ibs. tar havin ses 4 ger 


for maximum operational 


manium diodes 
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AWeathhit Heathkit 
ete dl BRIDGE KIT — AUDIO OSCILLATOR KIT 


a rndesy 


ilt-in 1 KC gen cathhect MODEL AO.-1! 
1® “0,8 ae jen Been $2450 “<— 


® : of the Wheatstone o 3 on osanncd Sh w 
Meswell, Hay © ith good tivity a >. we 
: = s. » capacitance ‘ 


parison bridges fo 


measuring resi 
nee, capacitance 


MODEL 18-2 tance, dissipation 


ind stor 

$5950 reustors an ad peeciak i 
‘ mdenner provide 
mum accuracy i 


Ship. Wt. 1S Ibs. AC operated spin w,, MODEL AR:2 out. 
b Aeathhit i? ibs SRDS 
DECADE Less Cabinet) vem e. seretaeahie 
RESISTANCE KIT , nt D ibs Price $4.50. =Boeathhie AMATEUR 
MODEL DR-1 
‘N $1950 TRANSMITTER eich 


é. Ship. Wt rasanet the aboretet KO, 40, 20, 15, HL and 10 meters 


in be crystal or VEO excites 


‘ 
Complete with modulator 1 

put socket and VFO power ou 

put provimons. Other desiratle 

features are good shielding, At 

line filter, key click filter, stand 

by switch and a 52 ohm coaxial 

output. Model AT-1 um op MODEL AT-1 


erated and iw suitable a 


for a higher powered rig. Complete $s 50 
with full instructions tor con um e 


MODEL QM-1 oomaiter alt aaa, Cal fon 
+ ap ed : Ship. Wt. 16 Ibs 


Ship. W 
$4 Q50 iss. 


TELEVISION SWEEP 


GENERATOR KIT 


MODEL TS-3 


$445° —s oe me "32930 
Ship. Wt. 18 Ibs. doce von TO 


Ship. Wt. 11 Ibs 


Simplify your ‘TV align 
ment jobs with the new 
Heathkit TS-3. Full cover 
ige on fundamentals from 
4 MC to 220 MC at an out 
put of well over 100,000 
microvolts Automat 


{ range Sina compact and easy to 


blanking and wade 
ng. A triple marker system ranges odel WG-1 supplies hor 
vontal or vertical bars for ‘TV 


14 MC to 180 MC using a Colpitts Messier udiioataendn. Chateed 
tor plus the 45 MC erystal con ‘ - cable clipe directly to the 'I'V 
lator for check points (crystal receiver antenna terminal 
urnished Provisions are o made for using an external marker 
Featured is the new sweep system, using an *INCKEDUCTOR con MODEL BG-1 
trollable inductor. Sweep width is variable from 0 to 12 MC at the lower 
KF frequencies and increases to 0 50 MC at the highest Other . Ship. Wt $445° 
dvantages are power supply regulation, constant KF output level B* BATTERY 6 lbs e 


"“ rdent arker and KF output control circuits, low um fame os 
sotaeds aul qanandiar Gomaiectad extent csiiien. ‘The cancion ven KIT 
manual is complete in all detail and with a reasonable amount of ‘ oO s G a —_ 
care, Model ‘TS-3 wall serve faithfully for many years to conn E ti ith cu " ame WRITE FOR F rc 
Vv nS 
“Trademark, COS. Latrater i A | CATALOG 
a . , New 40 page 1954 Cat 


MODEL BE-4 _mutic overload relay. Well fil log liste all kit 


fications, schematics 
{ 


Ship. Wt $345° “ r iti so. the ed fo ie and late t pri 
© fete theme, ee 


18 Ibs 


HEATH COMPANY ~- Benton Harbor 15, Mich. 


Sensitive transformer operated 
4% tube circuit. Frequency cov- 
erage 88-108 me. Pre-assem- 
bled and tuned “front end.” 
Vernier tuning with slide rule 


a=» ay 
: PRICES OF VARIOUS COMBINATIONS: 7 


NEW HEATHKIT WILLIAMSON TYPE 


AMPLIFIER KIT 


"The ideal amplifier for custom high fidelity audio installations 
ops in performance, value and flexibility of operation. Either 
Altec Lansing Peerless or Acrosound output transformers 
ivailable. Frequency response I db 10 CPS to 100 KC, 
negligible hum and noise levels and plenty 

of reserve power for complete listening 

pleasure. Firat Williamson Frese Amplifier 

supplied with matching preampliher 


W2 Amplifier Kit (Include 
fer with reerl 


ECONOMY 6 WATT 


AMPLIFIER KIT 


MODEL A-78 


ad - ard 
° 
Ship. Wr. 10 Ibs. 
e @ Dual inputs— 
separate bass and 
treble tone con- 
trola—output impedances 
of 4, 8, and 15 ohms. form- 
ance far beyond that normally 


Arg 


. ‘ expected for the price. 

MH Transformer, Power Sup . A-7C: Includes preamplifier for 

md WAP armpline low level input a. 
Price $17.5 


athhit 


HIGH FIDELITY 20 WATT 


AMPLIFIER KIT 
MODEL A-9B 
$35°° 


Shipping 
Wr. 23 Ibs. 


type dial. 


expre 


NEW AWeathht ear oumee 
BROADCAST BAND . 


RECEIVER KIT 


MODEL BR-2 


$175 
(Less Cabinet) 
* Ms 


atpeut lransforme 
pyly 
hippec 

ws manpseter ts 

M Amplifier 
forte “we 

WAP2 npather. 

wernt hippe 


( complete receiver with chassis 
mounted h's" PM Speaker and 
new rod type antenna. Covers 
the full broadcast band (550 
KC.1600 KC) with excellent 
sensitivity and selectivity. 4 

| Operates as a receiver, 

tuner or a phono ampli- 

tier. High gain miniature 

tubes and IF trana- 

formers. Easy tuning 

with direct plane- P 

tary drive 
Cabinet avail 


HEATHKIT HIGH FIDELITY 
LOW PRICED UNIT 


WILLIAMSON TYPE PREAMPLIFIER KIT 


AMPLIFIER KIT)“OOFL WA-P2 


MODEL W-4M $1975 20090 
5 3975 Ship. Wt. 7 lbs. ® 


Complete compensation for LP, NARTB, 
Ship. Wt. 28 Ibs. 


AES and early 78 recording character 
istics. An ideal control unit for the custom 
able separatel The famous Heathkit Williamson ‘Type Ampli- Hi-Fi system. 5 a controlled 
Part ND a1 -_ fier ia now available in a single chassis. Includes 
Ship ft * power supply and power amplifier. Enjoy the 


inputs, 4 turnover and roll-off switch 
wt. 5 
same high quality reproduction at leas cost by 


positions, 3 twin triode tubes, cathode 
he Po follower output, monitored recorder output, 
$4.50 — eliminating the segue chamie, connecting 
cables, etc. Size 154%" wide * high— 9° deep. 


shock mounted tube chassis and proper shield- 
ing. All condensers are of the molded plastic 

Model W-4 includes W.iM and preamplifier w 
P2. Shipping weight 35 Ibs. Price $59.50. 


Outstanding features of the 
Heathkit 20 Watt Amplifier 
include a frequency response 
of +1 db yy 20 € PS to 20 
KC, leas than 1° harmonic 
distortion at rated output, 
separate (boost and cut) 
bass and treble tone 
controls, 4 selected in- 
put jacks, hum balanc- 
ing centrol and output 
impedances of 4, 8, 
and 500 ohms. Flex- 
ibility is emphasiz- 
ed in the input cir- 
cuits with bujit- 
in preamplifier 
and proper 
equalization. 


type. Critical input circuits feature low noise 
deposited carbon resistors. Use it with any con- 
ventional high fidelity amplifier. 
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Cross-Coupled Amplifier 


(Continued from page 62) 


minimum at a cathode-resistor value 
of 2000 ohms. At this point the IM 
distortion is 0.9%. When it is realized 
that the IM distortion is almost al- 
ways considerably greater than the 
harmonic distortion the value of this 
circuit can be fully appreciated. 

To a large extent, the IM distortion 
is independent of the size of the cath- 
ode resistors R, but if they are made 
too large in value the effective plate 
voltage is reduced. Under normal con- 
ditions the IM distortion of the circuit 
is inversely proportional to the plate 
supply; that is, reduction of the plate 
supply to 200 volts approximately 
doubled the IM distortion. For this 
reason it is not desirable to make the 
cathode resistors too large. 

The outputs are always perfectly 
balanced irrespective of the method of 
connecting the input. The frequency 
response for both stages was flat to 
over 200 ke. 

Since the input terminals are at a 
small d.c. potential above ground, 
coupling condensers must be used to 
isolate them from d.c. The input re- 
sistance is so low that electrolytic con- 
densers are indicated. For the circuit 
shown in Fig. 4, a response down 3 db 
at 10 cps is obtained by using 50-«fd. 
condensers. 

Among other applications, this cir- 
cuit could presently be used as an in- 
put stage to an amplifier fed by a pre- 
amplifier terminating in a cathode 
follower. 

SRPERENGE 

1. Van Scoyoe, J “A Cross Coupled 

Input and Phase a8 Circuit,” Radio- 


Llectronic kngineering Edition, Radio @ 
Television News, November, 1948 = = 


CONNECTOR IDEAS 
By ARTHUR TRAUFFER 


S shown at the left of the photo below, 

there are still many of the old-fashioned 
removable-top types of binding posts in use, 
but it's hard to make phone tips, or the tips 
of test prods, hold in them. 

The problem is easily solved by slipping a 
Fahnestock clip on the post. Now you can con- 
nect a wire, a test prod, or a phone tip as 
shown. Bend the finger tab on the Fahne- 
stock clip back a little so it won't hit the knob 
of the binding post when you press on it 

Another problem is to connect an alligator 
clip to a phone-tip jack. Simply buy a few 
extra phone tips and keep them handy near 
your equipment. When you want to connect 
an alligator clip to a tip jack, simply grip one 
of the tips in the clip and shove the tip in the 
jack, as shown at the right of the photograph. 

i 


Connecting a phone tip to a binding post 
(left) and alligator clip to jack (right). 


Thousands of engineers and audio 
enthusiasts have improved Hi-Fi 
performance with DUBBINGS'tests. 

Here is what Audio Experts are say- 
ing about our latest development: 


DUBBINGS' 


“The Measure of Your Tape 


Recorder's Performance" 


TEST 


only comprehensive 


ONE ALL 


WOW AND FLUTTER 
HEAD ALIGN MENT 


FREQUENCY RESPONSE 
D-110, 5” REEL 7% IPS 
D-111, 7” REEL 15 IPS 


SIGNAL LEVEL 


SIGNAL TO NOISE RATIO individually recorded 


TAPE SPEED on REEVES SOUNDCRAFT 
LIFE TIM 
professional tape! 


. the simplified 0-500 TEST LEVEL 
(use with both test tape and 
records) ... only $3.95 


D-100 TEST RECORD 
“Measure of Your Phonograph's 
Performance.” The test record fer: 
DUBBINGS' FREQUENCY RESPONSE RUMBLE 
¢ AND HUM WOW AND FLUTTER 
TRACKING STYLUS COMPLIANCE 


D-101 TEST RECORD 

“Measure of Your Phonograph's 

Equalization.” The only record with 

each of these response curves: 
COLUMBIA LP AES WARTB 
RCA's “New Orthephonic” 


Enclosed find () CHECK () MONEY ORDER Quantity Amt. 
D-110 5” Reel 7% ips @ $12.50 
INTRODUCTORY TILL MAY 15 @ $10.95 $__ 


D-111 7” Reel 15 ips @ $17.50 
INTRODUCTORY TILL MAY 15 @ $15.95 


0-500 TEST INDICATOR @ $3.95 
D-100 TEST RECORD @ $3.50 


D-101 TEST RECORD @ $4.95 
Postage & Handling $ “50 
Please Print TOTAL = 


CARTERET 
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ONLY THE CHAMPION enjoys this overwhelming acceptance: 
over 300,000 already sold! 


ONLY THE CHAMPION is powered by the unique “Tri-Pole,” the 
triple-powered dipole system that provides fabulous VHF-UHF fringe area 
performance. 100% aluminum; rugged, exclusive alloy. Installs in a flash! 


Gain 


above tuned reference dipole 


ONLY THE CHAMPION gives you this four-star promotion program: 


*& FREE newspaper ads * FREE TV film commercials 
*& FREE colorful display material *® FREE consumer literature 
See your Channel Master distributor for full details. 


The antenna America knows best! 


Introduced to millions through the editorial pages of their favorite 
magazines and newspapers, and on TV 


DON’T BE MISLED BY “LOOK-ALIKES” . . . 
THERE’S ONLY ONE REAL CHAMPION: 


Model no 325. Single bay Model no 325-4, Four boy Model no 325-6, Super Champ 


&: CHANNEL MASTER CORP. .... | } 


The World's Largest Monufacturer of Television Antennas Copyright 1954 Chonnel Master Corp 
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BASS TREBLE 


- TURNOVER PRE-EMPHASIS PRE-EMPHASIS 


Equalizer ne FM | Pickups 


AES NARTS 
WARTS LP aes ea ue 
s00 a 


Fig. 5. Sample control panel for the 
constant-amplitude equalizer unit. 


OUTPUT BASS TURNOVER 
100 vs 1000~—) 
10 db 300 
8 db 400 (AES) 
6 db 500 (NARTB, LP) 
2 db 800 


Table 1. Bass turnover frequency adjust 
ment with 100-cycle output vs 1000 cycles 


OUTPUT H.F. CORRECTION 
10,000 vs 1000 

18 db 2 db 

16 db 4db 

12 db 8 db 

8 db 12 db (AES. NARTB) 

4 db 16 db (LP 

0 db 20 db 


Table 2. High-frequency pre-emphasis con 


trol settings (10.000 cycles vs 1000 cycles). Miniature 
1 re por with vour | MI equ Ph li $ vit h 


They’ re all in sleet 
They provide flexibility! 
They offer positive protection! 


Dependabilit that prive yu 
, t} 


BASS TURNOVER CONTROL H.F. PRE-EMPHASIS CONTROL 
in megohn Turnover (cycles R. (in ohms Correction (1000 
8 1000 0 15 db 
1.0 800 120,000 4db 
1.€ 500 200,000 8 db 
2.0 400 300.000 12 db 
300 500,000 16 db 
800.000 20 db 


3. How the control can be calibrated using an ohmmeter exclus‘vely. 


6. Response curves obtained with the constant-amplitude equalizer. 
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Quartz Crystal Etching 


(Continued trom page 


REASONS WHY tray shown 


the predicted date 


Ireq ency would 
HI-Fi FANS DEMAND led on st 


pencils rips 


iintaining tl! 


al mmmended 60° cent 

SERIES 215 ! pertect! itista 
were obtained withou 

DIAMOND CARTRIDGE A rapid means of 
oo SN proximate req \ 


WITH HIGH COMPLIANCE =" *",."" 


meter. As shown 
imply placed on 


Instantly —there’s a startling improvement in sound when binding post. The 
record collectors switch to the FAIRCHILD Series 215. mechanicalls by li 
Listeners who have just discovered high-fidelity — and sea- center, while exploring 
soned audiophiles both hear a new presence in recordings. dial At the general 
Only FAIRCHILD’s moving coil design can give such un- crystal, loud plop 
equalled) performance, Compare —and you too will agree headphones. As the 
that the start of any high-fidelity system must be the high desired frequency 
Compliance FAIRCHILD Series 215. were made with the 

1 — Brings true-to-life color to high piano chords. an the equipment 
2 — Releases new low frequency tones. used 

3 — Smooth linearity — lower apparent surface noise. Usual precautions i 
4 — Reduces tone arm resonance greatly. finished blank should 
5 — Preserves record quality — reduces stylus wear. prevent oil from the 
6 — Eliminates—completely—listening fatigue caused by the 


surlace Should 
tracking distortion. oiled, they n 
All of this at an unbelievably low price — #3750 iL stile oap 


Th riter preter 
‘ 


And investigate these FAIRCHILD products, too! ith an 


The NEW Model 240 
Balaneed-Bar Preamplifier actuall 
EF qualier offers typical P 
FAIRCHILD quality, a electrode 
wide latitude ef control, The finishe 
extreme Operating sim tween « le ctrodes 
pleity, correct record 
salization and decorator tion near the desired tree 
vet to user $98.50 


Is nece wy since the 

The NEW Model 280 7 upporting corners thle 

quality inte the home wit quency 
ninimum size, unusual pivot 

| method, low bearing friction of the | 

j and accepts all standard make if 

| of cartridges. Net to user $29.50 j 


vider 


7 YOUR AUDIO DEALER or for free folder write 


HUILD fourments 


Bih Ave. & 154th STREET, WHITESTONE, L.1., N. Y. — ligt char ; 
wtween the electrods 


reading “ 
then tighter 

‘ in checked 

Now for the first time true broadcasting ame alignment was 
Crystals which taile 


<¢* 
oh 
NN oo rd Hp quality priced low enough for all to enjoy. 
go” RECORDER Six years development has resulted in the the 
only recorder of its price meeting NARTB Visible flaw 
broadcasting standards. bubble 


proce Were note 

such 

or chipped suri 
3 speeds 15”, 7A”, 3%" plates ceased to o cillate be 
+ 2 db 30-11000 eps at 7'2"/sec. composition was not unilor 
3 motor mechanism. 2 inputs ing a wood-grained aj 

less than .25% flutter and wow softer portions wer 

20 watt hi-fi amp. built in Appreciation is 

8” 10 watt speoker built in Bb. Belser of the 

Technology _ staff 


Write today for free brochure to Dept. R5 hacia atemmesiin an 


Dealer Inquiries Invited 


REFERENCE 
INTERNATIONAL RADIO & ELECTRONICS CORP. + ELKHART, INDIANA 


Builders of Broadcast Equipment Since 1938 0) 
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SURVEY SHOWS 78% OF SERVICE-DEALERS 
REPLYING REPORT ENTHUSIASTIC 
SUPPORT OF CQS PLAN!’ 


ANDHEPES GOODMEWS / 


Your NATIONAL ADVERTISING continues to sell 
for you in LIFE during May and June. 


BE SURE YOU HAVE YOUR CERTIFICATION TAGS 
Your national 
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GET YOUR CQS CBS-STAR KIT 
Conta ishing. big, colorful 


CBS-HYTRON Moin o 


: e Janvers $s 
> 2 
> A Division of Columbia Broadcasting System, In 
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A member of the CBS family: CBS Radio - CBS 
Columbia Records, Inc. « CBS Laboratories « CBS-Columbia + and CBS 


May, 1954 


‘ 


tality Pedlunes 
TUNG-SOL 


PICTURE TUBES 


Gun made of best grade non-maynetic 


tecl 


Glass bead type a 


both mechanically and elec 


embly as stronger 
trically —gives 
t electrical leak 


‘reatetr | rotection ara 


Rolled edges m gun 
Custom built stem 


between leads assure 


minimize corona 


with vreater spacing 


nmunimum leakaye 


outside conductive 


low resistance ©! 


coating minimizes radiation of hornzontal 


oscillator yeep trequeney 


Double cathode tab provides 


raimst cathode circuit farlur 


double 


protection a 


Selected screen composition sesists burn 
me (X pratte rm) 


Rigid control ot internal conductive coat 


ing provide itmostservice relrability 


with nvle or doubk 


Designed for us 


field ion trap design 


One-piece construction of parts assures 
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“HOW TO USE METERS" by John F 
Rider Published by John F 
Publishe Inc., New York. 


Price $2.40. Paper bound, 


Ride gf 
154 pages. 


“RECEIVING TUBE SUBSTITUTION 
GUIDEBOOK" by H. A. Middlet 


Pub b lel | a | ‘ Pul 
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"TV TROUBLESHOOTING AND RE- 


PAIR GUIDEBOOK" by Robert G 
Middleton. Published by John F. Ride 
Publishe Tne New Yo Kk 152 pay 
Price 83.30 Pape bound Volume 2 
Like its predece ssor volume, this is 
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you AND YOUR 
WALTER ASHE 


‘Gurprise TRADE-INS! 


““SURPRISE” Trade-Ins Help Make Both Ends Meet! 


Keeping your eyes open for bargains, pays off in big savings. And a bar- 


gain is just what you get when you take advantage of our “Surprise” Trade-In 


Allowance on used test and communication equipment. So get your trade-in 


deal working today. Wire, write, phone or use the handy coupon below. 


NEW NATIONAL NC-98 
Covers 550 KC to 40 MC. 9 tubes 
Lowest priced receiver having crystal 
filter. Less speaker. Net $149.95 


HALLICRAFTERS SX-88 
Dual conversion, high selectivity. 
Less speaker. Net $595.00 


All prices f. 0. b. St. Louis *« Phone CHestnut 1125 


MORROW 5BR Five Band Converter. 
Net $74.95 


GONSET “Super 6” Converter. 
Net $52.50 


GONSET Super-Ceiver. Net $119.50 


CARTER GENEMOTORS. Furnish ‘’B” 


power for mobile transmitters. 


Model 450 AS. 6 VDC input. 400 VDC 
at 250 MA output. Net $49.25 


Model 520 AS. 6 VDC input. 500 VDC 
at 200 MA output. Net $49.25 


12 VDC Models also available at 
slight additional cost. 


HARVEY WELLS BANDMASTER 
TRANSMITTERS. 


Model TBS-50C Net $111.50 
Model TBS-50D Net $137.50 


ELMAC AF-67 
TRANS-CITER 
Net $177.00 


ELMAC MOBILE RECEIVER 

Dual conversion, 10 tubes 
Model PMR-6A For 6 volts Net $134.50 
Model PMR-12A For 12 volts Net $134.50 


ELMAC PS-2V. 115 VAC power supply 
for AF-67. Net $49.50 


oonn------- FREE CATALOG! ---------""" 
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MOBILE GEAR —— 


WALTER ASHE RADIO COMPANY 
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HOW TO LOCATE AND ELIMINATE 
RADIO & TV INTERFERENCE 


by Fred D. Rowe, 
Northern Californ 
ym the WN 
how he 


i Clectricity Bureau 


An expert fr rn California Electr 
Hureau te 


nterference 


TECHNICIAN’S GUIDE 
TO TV PICTURE TUBES 


by tra Remer 

tube guide for the telev n 
on and repair man, Covers the care, 
of handling, replacement 
sir of the picture tube. It is written for the 
im who desires basic and specifi 

1 the picture tube and its 
cluding nvers mn) without wading 
of technical data, complicated circuit explanatior 
140 (* x Bt page llus $2.40 


FUNDAMENTALS OF TRANSISTORS 


mard Krugman 
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through reams 


by Le 
The transistor is now evolved to a point where it 
is Suitable for many applications, both as a direct 
replacement and as 4 supplement to electron tubes 
An expert has consolidated in practical form for the 
repaiu man, the engineer, the hobbyist and the en 
gineering student the explanation and application 
of the transistor Basic transistor operation, 
characteristics, performance and applications are 
explained 
160 (5¥2 x BY, $2.70 
Buy these books now from your jobber, bookstore 
if not available from these sources, write to 


JOHN F AUDER roseisner, wc 
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RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION 


RCA-15GP22 Tricolor Kinescope 
Heart of Compatible Color TV 


Yow’re ready for COLOR = VW 


... because RCA 1s ready for you 


voltage de pows upply; RCA-3A3 
¢ Vacuum Rectifier for pulsed 
canning service; and RC A- 
ecdinm-Miu Ty cule Sharp- 


fode for general-purpose use, 


2 Tricolor Kinescope ... 

compatible color television, 
other rece 

jicable to color television, 

y the RCA 6BY6 Pentagrid i 

rand the RCA 6AU4-GT To restore the original p 
“oie ts, pli 


Damper Diode, RCA has deve loped y als use 
for color r color | \ 


i 
wled on Color 7 \ keep in 
rith your ROA Distributor, 


erformance 


three new type pecifically 
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gvulation of high- 


im RADIO CORPORATION of AMERICA 


HARRISON, HM. I. 


® ELECTRON TUBES 


NORTH, EAST, SOUTH, WEST... 


Whatever the area or atmosphere... city or fringe... rain, snow 
ice, heat, dust, salt spray, polluted air or radiation... you'll 
find the answer in these quality-controlled cables by Federal — 


- 


ni ts ~ 


FOR COMMUNITY TV FOR URBAN CENTERS 
, 
IT’S Federal6 “BIG 5” LR: 4551 


K-111—300-ohm shielded, balanced TV lead-in de- 
vel pe dby FTR Minimizes noise, snow ghosts du to 
transmission line pick ups Ideal for many areas where 
good TV was impossible before. Capacitance: 4.2 mmf, ft. 
Attenuation DB 100, ft: 3.4—100 Mc; 6.6—400 Mc. 


K-14 —71-ohm shielded primary transmission line for 
community distribution systems. Famous for lowest line 
loss, long cable runs and fewer amplifiers required. Ca 
pacitance: 21.5 mmf ft. Attenuation DB 100 ft: .57—50 TV-1184—300-ohm dumbbell shaped TV lead-in. A 
Me; .Y0—100 Me; 1.42—200 Me; 2.3—400 Me. standard low-cost lead-in for areas without unusual con- 


ditions. Cinnamon-brown color is highly resistant toultra- 


violet. Two conductors: 7/ #28. Capacitance: 4 mmf, ft. 
TTT eel - Attenuation DB 100/ft: 1.28100 Mc; 3.0—400 Mc. 
RG-11/U—75-ohm shielded low-loss coaxial. One of 
the best small-diameter cables. Tops as a community pre 
TV secondary lead-in. Seven strands #26 tinned copper. TV-1182-—300-ohm deluxe type heavy duty TV lead-in 
Capacitance: 20.5 mmf ft. Attenuation DB 100/ft with 90 mil. web. Insulated with “silver” polyethylene, 
1.5—50 Me; 2.15—100 Mc; 3.2—200 Me; 4.7—400 Mc. Federal development that provides maximum weather 


protection and long life. Capacitance: 4 mmf /ft. Attenu- 
ation DB 100/ft: 1.22—100 Mc; 2.85—400 Mc. 

Non-Radiating Lead-ins for MULTIPLEX TV SYSTEMS 

RG-59/U —73-ohm coaxial TV lead-in cable. Highly ___. K-12 -75-ohm coaxial TV 

efficient as a community system pole-to-house tap-off 1 lead-in cable. Double- 


Meets all needs wherever a high-grade installation is a shielded and jacketed. 
must. Capacitance: 21 mmf ft. Attenuation DB 100/ft: Formerly listed as SP-75. 


SEATS SS SO EES Ses OF 20S Sees O.S~S08 Be erm — K-126-73-ohm coaxial TV 


lead-in cable. Double- 
shielded and jacketed. 
Formerly listed as SP-76, 


Use these 2 for Community TV radiation: > K-125 alternates for RG-11/U as secondary lead-in 


K-126 alternates for RG-59/U as tap-off lead-in 
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Wherever there are TV customers... 


300-OHM 
ALL-CHANNEL 
TWIN-LEAD 


THAT LAUGHS 
AT WEATHER 


TV-1182—Provides remarkably low line Re-designed — Re-engineered! 

loss in fringe areas. Outstanding for re- 

sistance to weather and sunlight. Silver- NOW — THAN EVER! 
colored insulation blends with any color 

scheme in home decoration. 


FEDERAL’S TV 8 the famous “Pipeline” of the Air has 


— been greatly improve It more durable, more flexible and more 
“ae ethcient a better cable to work with! 
This new TV-1185 1 maller in O.D with conduct 
K-200 (RG-86/U)~—200-ohm heavy-duty consisting of seven strands of #28 stranded copper. It fit 
ultra low-loss lead-in. Particularly adapt stand-off bracket ind lightning arrester . « holds it ha 
able to remote-area installations espe - 


cially long runs and multi-stack antennas. 
Also used with rombics. 


while going around sharp-angle edges. And there's greater pro 
tection against oxidization in damp, salty areas. TV-1185 leads 
in Weatherometer test due to its Federal-ce veloped 
S i i polyethylene insulation 

your oca TV-1185 keeps the energy field inside the weather proo 
Federal Distributor sheath ... providing exceptionally low loss more constant 


or write to impedance. It’s absolutely tops in tubular lead-ins! 
Federal direct hi ono 4 emg Attenuation DB 100, ft: 
0.5—10 Mc; 0.95—50 Mc; 1.25—100 Mc; 1.7—200 Mc; 
t = 9 ’ ’ ’ ’ 
Dep > D-959A 2.6—400 Mc; 3.0—500 Mc; 4.5—1000 Mc. 


Product of America’s leading producer of solid dielectric coaxial cables 


SELENIUM-INTELIN DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J, 
in Canada: Federal Electric Manufacturing Company, Utd., Montreal, P. O 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. ¥. 
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The products described in this column are for your convenience in keeping up 
to-date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 
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Vational Compan live 61 
Malden 48, Ma 
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FOR LOW RESONANCE The Model 5100 transmi 
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NEW INVENTION OUTMODES 
ALL PRESENT ANTENNAS! 


53 CLAIMS GRANTED IN 5 U.S. PATENTS ON NEW 


WEW!) 


ELECTRONIC 
ORIENTATION 
SWITCH 


The 9-position 
selector switch 
electronically 
rotates the 
antenna ina 
stationary 
position. 


REVOLUTIONARY ANTENNA INVENTION! 


LIST PRICE 


$36.15 


SEE YOUR 
JOBBER 


THIS IS ALL YOU NEED ! 


The price includes the complete antenna 
and the 9-position electronic orientation 
switch. The Air 
Transmission Line is purchased as required 


Dielectric Polymicalene 


for the individual installation. 


U your 


mew POLY MICALENE : Distributor or 


4 CONDUCTOR TRANSMISSION LINE 


Low Loss External Air Dielectric 


Matched Impedance 
End 


Condensation 


Eliminates Sealing 
Eliminates 
Up to 50% Less Loss 
Thon Tubulor When Wet 
Easily Spiraled 

® No Breaking or Shorting 
Patents Pending - T M. Reg 


Dealer cant 
supply you... 
Contact us 
for the name 


of one who can 


#2,585,670 #2,609,503 #2,625,655 #2,644,091 #2,661,423 others pending 


%& GUARANTEED TO POSITIVELY OUTPERFORM 
ALL OTHER ANTENNAS (with or without rotor 
motors) on ALL UHF, and ALL VHF stations 
2 thru 83 from ALL directions. 


%& GUARANTEED to positively give you the 
CLEAREST, SHARPEST, most PERFECT GHOST- 
FREE pictures possible in both COLOR and 
black-white. 


VAAA NOD ON GND a 


MS MONEY BACK GUARANTEED | 

4 10 RECEIVE -4¢¢ CHANNELS $y) 
| 2-83 rom ACE DIRECTIONS | BY 

( : 


AND POSITIVELY OUTPERFORM | 
ee OTHER ANTENNAS with 3)) 
C or witHoutr A ROTORMOTOR ) 


BOS SSBOG ov GF 


UPTO 10 TIMES MORE POWER- 
FUL THAN ALL PRESENT 
CONVENTIONAL ANTENNAS! 


New, revolutionary antenna, while being up to 10 times 
more powerful than conventional antennas, is still able to 
receive all television and FM stations from all directions 
without a rotor motor of any kind. The electronic orienta- 
tion switch used with a new type transmission line devel 
oped specifically for this extra powerful antenna now 
makes it possible to clearly receive stations heretofore 
considered out of range. It is now possible to put up just 
one antenna, use just one transmission line, pay for just 
one installation and receive the finest possible reception 
from the stations in and coming to your area regardless of 
their direction 


NOW!! SOLVE YOUR ANTENNA PROBLEM ONCE AND FOR ALL. 


SEE US IN CHICAGO— 


ALL CHANNEL ANTENNA CORP. 


70-07 Queens Blvd., Woodside 77, N.Y. Hickory 6-2304 SOO HO. < 


_PRACTICE CODE TAPES | tube make the con 


d t} ’ th 
Beng hygpeg gh age de ey Tepes on 16 MM 400 ft. Ree s for teleg ed thro h the 


Set, wood case use with 16.34 f I 10 Keye 


ie adh @ 50 to 60 


BEAM ANTENNAS ~ 
m Hobby Corp. of 10 


e They Last 


In Noe Box, 
BRAND NEW: $24.95 @ USED: $14. 95 
TS-TO REVERS gacctunctioncs 


nty larger, using 2,6N 2/6U8 68) 1 §t - a 
and | Vhote Cell Housed in standard Metal Cat 
ine he re da 9” rack —e Size it H 
n2i° Wal D. 


NEW: $29.95 - USED: $19.95 


ANTENNA EQUIPMENT DYNAMOTORS 


MAST BASES—INSULATED HEAVY DUTY MOBILE DYNAMOTOR: 


trated § at left i 
“Ynsulator. Overall | 14 ¥. INPUT—Output: 1030 VDE 260 MA, Tapped 
Weight: 2% tb V. 215 MA use a 
; 6Vv 0c wantett "Vv 5 MA. While they tast 
insulated type with heavy DM.1 ncel. ¢ New 
dia. insulate Ke INPUT ouTeuT STOCK PRICES 


hole for mounting Weight t ) " ‘ USED: NEW 
( 21 ; 


MINIATURE RELAY 
pring. Re 4 The Terado Compar 
P Weight , a ° 4 
SE—Insulated type with heay a 30 mond Ave., St. Paul 14 
ing ulator: require ' , Wi j production on the Seri 
Mast SECTIONS. FOR “ABOVE BASES: 0 50 rE. >| relay which combin 


ction 


PE-101 DYNAMOTOR 
‘ ca ve i 


NEW—LOW—LOW PRICES 


ARC-5 COMMAND EQUIPMENT: wr 300 V0 MAL and 100 ae > 


ist MC. No Tube 
mi 


VRANSFORIERS =000 v 69 CYCLE PRI 
5 Vott ¢ Vv OPEN FRAME—+ 


iV. t Amp 
Vv 


24 6.5 Amp 


ri) 


we tes ia COAXIAL CABLES: 
TT mit ; RG- = (SPECIAL) 1.5 ohms 


wat Ree or Trans. SOUND POWERED HEAD 
fulater & Trans. Used AND CHEST SET 
TRANSFORMERS FOR vy Type—No Batteries f 
COMMAND REC. & TRANS.: nd. we om 
600 0-600 VAC altel 


TELEPHONE WIRE FOR THE ABOVE 


COMBAT TYPE ? Cond Twisted Rubber Covered 
Medium Weight, W.130 1 per Ft 


FIELD WIRE—2 Cond. Twisted, Weather $ 
of t win 25 Ft. Roll 4.15 


FREE CATALOG |" lation is rated at 


Address Dept. RN © Minimum Order $5.00 ‘ it ind the whok 

LISTING HUNDREDS OF TRULY EXCEPTIONAL | Prices F.0.B., Lima, Ohio © 25° Deposit on POUr a ! ! 

BUYS’ 'I—WRITE FOR YOUR FREE COPY NOW! C.0.D. Orders d A indard 
base 


FAIR RADIO SALES ‘tina’ onic’ | a 


250.0-250 VAC 


The con pany will 
sheet giving full deta | 


Get Your F.C.C. LICENSE Quickly! World's Only Recorder of its Kind DELUXE INTERCOMS 


We are specialists in preparing you, IN A WALKIE-RECORDALL Mark Simpson M enufacturir "0., 
MINIMUM OF TIME, to pass F.C.C. ex- 8-LB SELF-POWERED BATTERY RECORDER Long Island City 3, N. Y. h added 


amination | lasse e : , ' > 3 n eee iil c 
a s for all classes of operator li «AUTOMATIC UNOETECTEO.aa TEOETROITET Earner reer the deluxe 12 and 24 ition “Presi 

censes. Both correspondence and resident CTL ETRE LIE® briefcase, containing hidden mike while dent” series to its line of intercoms 
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You too will agree RADIART 
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the Complete 
Replacement Line 


THe RA DIART corroration 


CLEVELAND 1 


COMPLETE . 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 


THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 


1—Radio and Television Receiver 


TROUBLESHOOTING AND REPAIR 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


New low price... you save 1.25! 


whit you use then 


STUDY 10 DAYS FREE! 


Dept AN-*4. RINEHART & CO ' 
242 Ma a New York 10 4 Y¥ 


CIRCUITRY & OPERATION 


TROVELESHOOTING RE 
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Check here for MONEY SAVING COMBINA 
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The Name SYLVANIA etched on the face 
is assurance of RECOGNIZED QUALITY 


your customers “re place the face shor 


etched SYLVANIA! They know it 
and de pe ndabk pt rformance ! 


When \ 


w them this picture tube 
the name that means leadership 


Your customers will appregiate the favor of being offered the top 
value for their investment 


and, to most peo le, a new IV Picture 


Make sure your customers 
Tube is definitely an investment 


know all the facts about pic- 

ture tubes. Ask your Sylvania 
: ~ The story of Sylvania Picture Distributor for a free supply of 
Tubes’ quality and the facts about their winning exhaustive tests is ” book! : t 
being told again and again to millions on the high-ranking, weekly these booklets to give to your 
TV show, “Beat the Clock.” 


prospects. 
There's a Sylvania Picture ” 


Tube Distributor near you who offers 
excellent: service 


cooperation and a full range of available tubes 
You'll find it profitable to do business with your Sylvania Distributor 
and to push the full Sylvania line 


*SYIVAND 


Sylvania Electric Products Inc., Dept. 48-3505, 1740 Broadway, New York 19, N. Y 
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High Electrical Conductivity 
inconspicuous — Low Reflectivity 
Pliable — Specially Tempered 
Etched finish — clean 

STD. No. 8B & S Ga. (.128” dia.) 


= 


tw Seven —18 Ga. Stranded Wires 

ty Flexible — Specially Tempered 

®& High Strength Aluminum Alloy 
for all Types of Antennas. 


& Approx. break strength — 500 Ibs. 


*Packed 2.500 ff continu 
per carton marked every 100 ft 
with bright red tape 


DESCRIPTION 
100 ** coil per bos 
10 bones per ctn 
400 1 
ntinuous 


100 f « 
10 boxes per ctn 


tv 2.500 


Cable continuous cc 


Order from your 
jobber or write us direct. Address Dept 
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REAR-SEAT SPEAKER KIT 
Quam-Nichols 
Rad Prairie Ave 
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speaker kit the AS 3 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS 


Featuring Syncromatic Tuning 


NO DRIFT UHF-VHF-DX 


ONLY THE MATTISON 630 ELIMINATES 
DRIFTING APART OF PICTURE AND 
SOUND ON UHF, VHF and DX RECEP- 
TION. SELECT YOUR CHANNEL... 
SOUND IS AUTOMATIC. (Syncromotic 
tuning is an exclusive Mattison 630 Cir- 


cuit) 
c Tube SILVER ROCKET 
omplement: 
630 Chassis with 
built in UHF Tuner 


29 tubes 
3 rectifiers 
1 CRT 


33 


x epee 


All Channel _/ UHF Tuner 


Cascode 1.F additional 
stage Very important because HF 
ansmitters operate with moderate power and 
RECEIVER sitive to give top 
notch UHF 


SILVER ROCKET 630 CHASSIS 
¢ with TUNEABLE « 


BUILT-IN BOOSTER 
for Better DX Reception 


Tube 5 
Complement: 
28 tubes 
3 rectifiers 
crt 


amplifier adds 


must be se 
performance 


Select Your 
Channel . 
SOUND IS 

AUTOMATIC! 


Tuneable _/ Booster 


@ Hroad band single knob control pre-a 
built in to eliminate tong leads whict 
cause regeneration and attenuation of signal 
® ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE BUILT- 
IN BOOSTER THAT INCREASES SIGNAL 
STRENGTH UP TO 10 TIMES 


ALL CABINETS MADE IN MATTISON'S OWN 
CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 
CATALOG 


DEALERS! SERVICE MEN! Here is your 
opportunity to become the important TV 
Dealer in your area for THE FINEST CUS 
TOM.-BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison'’s merchandising portfolio 
explaining the ‘““UNASSEMBLED PLAN” and 
$1,000,000 FLOOR PLAN 


you buy fr 
Mattison you 
only one source 
supply’ You car 
a Mattison Chass 
a Mattison Cabmet or 
a complete Mattisor 
TV Set 


Manufactured with integrity 


Mattison Television & Radio Corp. 
e 10 West (8ist St., Dept. RN,N.Y.53,N.Y. » 
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‘PRE-FAB' 


TUNERS 


and 


OLLINS 0oe:8. 


AUDIO PRODUCTS CO. 


NOW!... wih AFC 


Each Collins Tuner Kit is complete with 
punched chossis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., os 
well as the completed sub-ossemblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc., where applicable. All sub- 
assemblies wired, tested and aliqned at 
the factory moke Collins Pre-Fab Kits easy 
to assemble even without technical know!l- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument ot often less 
than half the cost — because you helped 
make it and bought it direct from the 
factory 


FMF-3 Tuning Unit 


The best for FM. The 
and most selective type o 
6 to 


on the market 


ond drift-tees. Cha 
61/2"'x4! 


e measures 

with the 
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attained 
schematic 
Ship 
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able 


1F-6 Amplifier i $1975 
6 Tubes. St 3 Wot. 3 Ibs 


s pp 


FOR USERS OF 
COLLINS TUNERS 


Receive $5.00 credit toward the new 
FM*®-3A front end! Mail us your old 
end with $13.75 and we will 
send you the new, improved FMF-3A 
with A.F.C. or, remit the full amount 


front 


of $18.75 and when we receive your 


old unit in return a check will be 


mailed you for $5.00 


AM-4 Tuning Unit $245 


Tops in AM performance! A 

3 yang tuning condenser gives 3 tuned 

stages with high sensit > 

vity. Assembly is comp 

ested and 
ste use 

to 1650 KC at o sensitiv 

volts. Tubes 6BA6 RF 

6BA6 IF omplifier o 

Draws 30 w 220 
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superhet 


ready 
erage 540 KC 


aligned 


Frequency cov 
verter 
etector 


bhips 
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UT 
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ee 


$55 


$5850 


FM Tuner Kit 


with AF 


The FM-11 
iF Amplifier 
tested by us 
Unit 


wing 


tuner is available in kit form with the 
the 
You mount the completed RF Tuning 
then 


mounted in chassis, wired and 


after some simple 
to operate. 11 tubes: 636 RF 
6C4 oscillator, 6BA6 Ist IF 
2) 6AU6 limiters, 6AL5S 
5Y3-GT 


less than 


supply 
it’s oll set 


ond power 


amp, 6AG5 converter 
2) 6AU6 Ind and 3rd IF 
6AL7-GT double tuning eye 
rectifier. Sensitivity 6 to 10 microvolts 
a of 1% 20 to 20,000 cycle response 
with 208 Chossis 12'9 
wide, 8 high. Illustrated manval sup 
plied. Shipping weight 14 Ibs 


discriminator 


distortion 
vanaton dimensions 


deep, 7 


$7750 


$81.00 
The original 15 tube deluxe FM/AM pre-fob kit 
redesigned on ao smaller chass The now 
measures 14° wide by 12° deep by 72" high 
This attractive new front and dial ossembly opens 


FM/AM Tuner Kit 


with AFC 


tuner 


up new applicotions where space is at a premium 
Kit includes everything necessary to put it mte 
operation—punched chassis, tubes, wired and 
aligned components, power supply, hardware, etc 


Kit comprises FMF-3 tuning unit, 1F-6 omplifier, 


AM-4 AM tuning unit, magic 
eye assembly gnd complete 
instructions. All tubes included 
Shipping weight 19 Ibs 


Ti. Coline Avdee Products Co tne, RNS 
PO Bex 08 Weerfeld WI 
| Tel Wheriecid 2.4390 


Fm Tuner Kit T 
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REAL SAVINGS! 


3 SPEED “INTERMIX” 


RECORD CHANGER 


tors of 3 


"2a. 95 « tA. 


EA S24. 95 


 CHECK- MATIC PEN 


ANYONE WiTH A CHECKING 


Act UNT needs 


tors of 3 


*6.95 us. 
HS-33 HEADSETS 


x 44 v 
6 Ibs. No LFE 124 


ADAPTER for 4 ohms in 
pedonce TOCA 


TRIPLE-PLAY CARTRIDGE 


G. £. RPX-O50. Only 
quantity left ot this pr 
sapphire tipped needle 


4.39 uw Soe 
BA. 76 ipm. Wt. 6 07. No. Lt 


LINE VOLTAGE TESTER 


New! Accurcte 
Giving you 
right ¢ 
iNT § 


Write for Aca 

POSTAGE Excess Promptly Returned 
TERMS: F.O8., NYC MIN. ORDER $3.00 
25% Deposit on C.0.D. Orders SAVE CoD 
CHARGES—REMIT IN FULL PLUS POSTAGE. Ex 
coss Promptly Returned. SUBJECT PRIOR SALE 


PART” MART 


ROCKVILLE CENTER L. ., N. Y. 


INCLUDE 


$7.45 ta. 


*3.95 us. 
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STATE CITY 
Alabama Selma 
El Dorado 
El Centro 
Modesto 
Stocktor 
Washington 
West Pa!m Beach 


Chicago 


Arkansas 
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Indianapolis 

Great Bend 

Baton Rouge 
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Camder 
North Car« Wilmington 
Ohlaho T 
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South Dakota 
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ma 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


FREQUENCY 
CALL 
WBAM 


CHANNEL 


KRTB-TV 
WWOK.TV 
WEAT.-TV?t 


WOPA.TV} 
WISH-TV 


WKDN.-TV 
WTHT 


WEOL.-TV 
WDEF.TV 


WBLK-TV 
WCGS-TV 


POWER* 
Video 


NEW CALL 


LETTER ASSIGNMENTS 
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lowa 
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Louisiana 
Maryland 
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Tennessee 
Texas 


“ERP 


be announced 


effective radiated power, kw.). 


KBAK-TV 
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Temporary call letters. 


tters to 


RADIO & 
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ION NEWS 


NOW AVAILABLE... 


| precise no. Ill TUBE TESTER 


Checks Both Emission & GM Separately 


1. Allows filament current to be measured directly on 
the meter. 


2. Checks AC-DC tubes and indicates “Voltage Sapping.” 
3. Tests horizontal sweep tubes by pulse emission. 


4. Tests all tubes for emission and GM at the flick of a 
switch. 


5. Short tests simply made without complicated switch 
manipulation. 


6. Measures tube bias directly. 


7. Tests all types of tubes, including latest styles and 
cathode ray tubes. 


. 111K—Kit .... $69.95 No. 111W—Wired ...$139.95 


NO. 9071 NO. 760 VOLTAGE REGULATED 
VOLTAGE REGULATED V.T.V.M. POWER SUPPLY 


INVALUABLE 
FOR REPAIR 
AND 
LABORATORY 
WORK 


FULL BRIDGE VTVM DC input 25 meg. 


Rugged 7” meter Power transformer used. 
Deposited carbon, 1°o 


® Range 140 volts to over 450 volts regulated 
- 
: : (No Selenium Rectifier) e 
ceramic resistors e 
. 
a 


°o Regulation—within }°o at specified current deviations 
Palen °o Ripple .01°%° at specified currents 

Amphenol connector 4 tube ciresit Rugged 4'2" meter movement 

Coax DC connector Etched panel Shunt & multiplier resistors within 1°o accuracy 
Burn-out proof circuit Measures 8"x11"x5” 1200v to 1200v—unregulated 


No. 9071K—Kit No. 760K—Kit 
No. 9071W—Wired No. 740W—Wired .......... $59.95 


Gameus precise SCOPES 


MODEL 308B 


@ Full 8' 2” tube de- ® Voltage reguia- ® High frequency— ® Separate intensi- 
signed specially tion. Low frequency— fier anode 
for this model. Normal frequency 
—Synchronization © Deluxe version of 
circuit Mode! 3008 


No. 3088K—Kit ....§129.95 No. 3088W— Wired ..§239.50 
Model 300B—Full 71'2” scope with many deluxe features: 


No. 300BK—Kit $94.95 No. 3008BW—Wired .. §199.50 


New No. 303 3” Scope for TV & Industrial Use Now Available—Write for catalog & Prices. 
Send for Catalog on the Complete 
Line of Precise Test Equipment 


e . et all —- 
SEND FOR COMPLETE CATALOG EE V te an i Gee 
Send 20”, deposit with order, bal- 3211-13 Washington Street 
ance C.0 D., or, check of money 
a Se 
pend mae tha ppl rad Jamaica Plain 30, Mass. 
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ever, it has been ind that ing on 


SUPERIOR’S NEW MODEL TV-40 a local basis to 


plicants is not too practi 


ample of such a problem } r 
an additional frequency | w York 
a es = City, using a forest-products channel 


could well be proposed by someone 


believing that since this channel is not 
being used in the east, it should be as- 
signed. Of course, he id, such an as- 


signment could neve nade, for as 
* A complete picture tube tester soon as others heard th such a chan- 
for little more than the price nel was being made available, every- 
of a “make-shift’ adapter!! one would start screaming that their 
need for that channe wa greater 
*& Tests all magnetically deflected than that of the applicant who entered 
tubes . . . in the set... out the original plea. And the yells would 

of the set .. . in the carton!! : ' 
not only come from the metropolitan 


p———— SPECIFICATIONS area but surrounding communities, too 
© Tests all magnetically defiected Reviewing the geographical-sharing 
picture tubes from 7 inch to 30 situation, White said that it is proba- 
inch types © Tests for quality by ble that if the current and the future. 
the well established emission lead tl ; Sh , 
method. All readings on ‘Good aera © UR ner aoe, Sc 
Bod" scole. © Tests fer inter of each locality could be given individ- 
element shorts ond leakages up to ual study, and the frequencies parceled 
$ megohms © Test for open out to that locality in proportion to its 
elements ; 


individual needs, and if the staff were 


gasy 00 wee ete TY.40 large enough and far-seeing enough to 

ASY TO U Mode 4 ‘ 13 See 

Simply insert line cord into any 110 C.R.T. Tube anticipate all developments, the most 

volt A.C. outlet, then attach tester Los ae comes = | efficient use of radio could be made 

socket to tube base (lon trap need solutely complete / ' : . , 

not be on tube). Throw switch up Nothing else to : But, as a practical matter, the IRE 

for quality test read direct on buy. Housed in : audience wa told 

Good Bad scale. Throw switch down round cornered, 5 os + 

for all leakage tests. molded bakelice probable . . that such a staff will 
case 


it does not seem 


ever be assembled, so that this end 


Write Dept. RN 5 for catalog of complete line AT YOUR will never be achieved. And in the in 


RADIO PARTS = terim, a compromise must satisfy 
SUPERIOR INSTRUMENTS co JOBBER The most promising source for major 


2435 White Plains Road New. York 6 Y channel expansion, White indicated, is 
through “the utilization of new 
portions of the frequency spectrum 

MOVING? and through improved technology in 
the use of those portions which are 


Please Adlvise Our ¢ irculation Dept. O41 E. Lake . hicago 1, Hl. now occupied.” 
Please Allow 30 Days for Change of Address FCC's propos: wali functionst 


INOUSTRIAL 


merrrerrres i LECTRON TUBE WHOLESALERS. ING. 


Type Price, Type 7 
OA? a9 3A5 RECEIVING @ *% iF TRANSMITTING ¥o SPECIAL PURPOSE 


OA; VRIS 1AK 
OAMG 5 38) 140 DUANE STREET , New yorK 13 NY Phone BArclay’7-7616 


oB82 743 
5 Ez, (open, | SENSATIONAL DISCOUNTS! 7 more 
. 93 ss* We specialize exctusively in TUBES—of every 6 “sorted 42 


kind and description—serving the industry for type’ a.  « volt 
years. More than 3000 different types in stock List 
for IMMEDIATE DELIVERY—including hard $23 
to-get and discontinued numbers. All tubes ex- F 
haustively tested in our fully equipped tabora REE with 

tories, and re-tested at time of shipment der te, $25 "TY 


FULL ONE YEAR GUARANTEE. 7 


All tubes individually boxed and code-dated 


Vv 
*!ue appro, 


Price Type Price Type Price Type Price Type 
59 6V6GT 59 
sow 
19 6W6 
6x4 
6X5GT 


Y=C2r 


NN <XE<7 


5 CATHODE 
EPi 
S5BPI 


Psat 
1Q5GaT 


6KAG . . 
6L56 ‘ + without notice & 
bt 


FREE! OUR LATEST 


25 
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states, namely that no charge is made 
to any listener for the right to receive 
iny broadcast program, and that broad- 
st stations must erve the general 
public interest, not the specialized in 


terests of small segments of the pub for 
eee 


SS MOMESISTBNS 


RCA’s new, extended-range 
speaker, SL-12—a true, 
high-fidelity, 12-inch 
speaker priced under $25. 
8 ohms, 10 watts, 50 to 16,000 cycles 


tions were not ommon carriers 
pr ictices in 


leasters shoul 


regulation by the 
addition, they pointer 
be “the opening wedge for 
ersion of all broadcast bands to non 
broadcast ust Noting that the only 
] tification tor the propo il i to 
enable FM licensees in part 1oO 
eviate their financial difficulties 
the broadcaste warned that the in 


rc 
| 
5 
I 
| 
| 
m | 
the adoption ot pian could W ! 
| 
| 
| 
| 
| 
! 
| 
| 


rument. if accepted “would fur- 
nish an equally strong argument for 
conversion of the AM band, the ‘ eve . 

7? taae ome tn wht TY tend For brilliance and realism—for — reproduction at a price the hob- 


non-broadeast uses, such as pay-i crisp, clear reproduction—listen byist can well afford. 


ices or the- to RCA’s High-Fidelity speaker, Hear it 


. see it... price it 
Type SL-12. 


7 and compare at with other 
(There are s¢ petitions before oh / 
You'll find it hard to believe Spe akers costing considerably more. 


the Commission asking approval of a 


ibscription-TV se vy ultra-high such honest reproduction—such Listen to all the professional- 
operators. ) brilliant presence —can be = grade RCA Jntermatched High- 

The National Association of Radio 
Television Broadcaster ippla ided the 
| plan declaring that the proposed 
x nsion would “facilitate more 
complete utilization of the 88-108 meg- | __-FOR UNEQUALLED PERFORMANCE AT ANY PRICE-=, 
acycle band than is possible under cu | 
rent rule Association spokesn 
felt that the change could “con 


tribute to the de elopme nt of a more 


achieved with a speaker priced Fidelity components at your local 
so low. It’s truly professional RCA ELECTRONICSDISTRIBUTOR'’: 


RCA’s famed LC-1A 
speaker, with acousti- 
cal domes (for ideal 


secure financial base of operations for sound distribution. 


FNM broadcast tation 


amplifier inter- 
matched for perfect 
performance with all 
RCA components 


OVER 1200 applications for new TV 
stations have been filed with the Com- 


| 
| 
| 
| 
DeLuxe RCA 20-watt 
| 
| 
mission since freeze-lift day according | 
| 


to a recently-released report 
Analyzing the status of present and 
potential stations, the FCC said that 
RZ post-freeze grants have been au- RCA INTERMATCHED 
thorized, and at this writing there were — professional-grade components of ; Ne > 
157 applications pending High Fidelity 
Continuing their detailed review, . o . 
the Commission pointed out that the 
nation had 223 TV communities (when Radio Corporation of America, Dept.£99 Building 15 | 
the report was issued), which included Please send me information on | 
120 with very-high operators, 71 using | 
the ultra-highs, and 32 with both u.hf 0 RCA Iatermatched High-Fidelit j 
ind vhf tations In addition, there ap CS enmigiete Sige Tae | 
were 129 areas in which authorization rn | 
to operate on the low bands had been | 
granted: 118 to use the higher chan- Address__ j 
nels; and 77 zones to use eventually | 
both the u and type of TV stations 1 


THE ENLARGED staff of hearing ex- CORPORATION of AMERICA 


aminers has begun to dive i 
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™ RADIO & TV RECEIVING TESTED and 
tu TUBES ARANTEED 
' 
We've EARNED your Confidence - and we mean to KEEP it! f 
Thousands of Service Organizations and Dealers throughout Amer or 
ica send us REPEAT orders month atter month they now KNOW 
you can DEPEND upon the WINDSOR promise of PEAK PER 
FORMANCE! RFORMANCE 
And here's why: Every tube we ship is first caretully tested in our 
laboratories, for maximum functioning characteristics right in a 
radio or TV set under actual operating conditions! That's why 
we unconditionally guarantee every Windsor Tube in accordance 
with the Standard Warranty: Full replacement of any defective 
tube within 90 days of purchase, excepting only burnouts and 
breakanes Each tube attractively packaged in individual carton 


BUY AND SELL WINDSOR TUBES WITH CONFIDENCE! 


Each Type Each Each Type 
$.67 3 63 


6B056T 


fede 
5BEF 
BFS 
BES 
6BG6G6 
6BH6 
ae 
6BKS5 

6 BK? 
6BL76T 
fBENG 
6BQ65GT 
680 
682) 
6Cc4 


6C5G6T 


54 4WaGT 


WINDSOR ee 
TUBE CADDY ve 


66 
actical Serviee-Aid 7 ( 


The most ore , and 


ever designed for 
TV repairman —ee 25% Deposit with Order. All mer 
vision carry-4 ey Pave wortre 1g meters and chandise —.0O8 NYC. For orders 
with every as : ; ‘ ow fess than $10 Add $1 handling 
or aceumulated purehe yh ~ on lone cost. Deduct 2% if full remittance 
ling $160.00 within + pentme nied we xt one accompanies order. All merchan 
‘You get caddy ered dise subject to prior sale and price 
with each purchase) evan ‘ : changes without notice 

Caddy moy +g ve Note to our 
—— pn outright ing, stro 4 nes Latin-American Friends: 
= ees on SE HABLA ESPANOL! 


6b 


also be 
for $14.95. 


DON'T MISS THIS SENSATIONAL OFFER! 


PRIPPPELELLELELELELELELLELELELELELE BEEELEEELELELLELEBLEBELELELELELELELELELELELELLELLELL SE 


WRITE FOR ADDITIONAL 
TUBE TYPES AND PRICES. We 


r 
TT. i 1 
MinDsor ELECTRONIC TUBE CO. U cra, ommtian ter f 
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2612-N NOSTRAND AVENUE, BROOKLYN 10, N. Y. similor sevings! Dept. N-5 § 
= oe ee ee ee ee oe oe oe of 


aan” ™ TV DYNATRACER 


TRACES TV SIGNALS 
AND VOLTAGES 

J ¥ LOCATES DEFECTIVE 
274N and ARC-5 ) ° Soxaoneee 
REQUIRES NO 


EQUIPMENT ig ; ADDITIONAL EQUIPMENT 


Tyee 
@c 4535 ev 190.550 Ke jee pa 


BC 454 HK a-@ mm ey? ‘ A Must for Every Ld Technician 
ec.455 eve 6om ‘ pe be SPECIFICATIONS A 
a ‘ ' ‘ ~ ’ 


BC 456 Modutator 
ac 696 
ec 457 
ec 4548 ’ ‘ tt 4 ‘ asece FeaTune 
ac 4590 


ac 450 uctee T ‘ 4 Book Enck 
10 DAY MONEY BACK GUARANTEE 


veh 
2 Tranemitter rack 
Specify fret and secone 


WITH OMDER. ochuse 34200, salen toy with ELECTRONICS CO. 


wed “Apore * ate 


SAM'S SURPLUS 


| 
1306.8 BOND STREET LOS ANGELES 15. CALIF, | 


15 tos 


Dept. 213 
211-04 99th Ave Queens Village, N. Y. 


processing } nd with notable 
results It h r ) ble to is- 
ie the larg ul r of new grants 
in months, an al | scores of 
competitive ISS j l ing of the 
rant authorized an new call letter 
signed, at this ing, appears on 
page 100 of thi 


RADIO's grand old man, Lee de For- 
est, often called the fathe: radio, is 
still at it, and he’s 80 vears of age now 
Today, he is trying to find a solution 
ige-old problen the conversion 
heat into electrical] power through 
the adaptation of the rmopile princi- 
ples. He hopes that soon he may be 
able to announce that he can operate 
TV receiver with current created by 
gas flames riking copper strip 
joined together ith pieces of constar 
tan (copper-nickel alloy kept cool 
The pile, producing a lov oltage and 
high amperag ! I requires i 
special motor wi rusk) ignets to 
operate at the VW tag gh cur- 
rent availabie. . J hardy project 
for anyone, but apparently not too 
rugged for } resources 1 geniu 
(,00d luc k - ryvone knows that 
ventually will he answer to 


this old | zler. oe ee ae 


AUTO RADIO HINT 
By A. L. ALBRIGHT 

ECENTLY | encountered a case of 

trouble in an auto receiver that I had 
not seen before in all my thirty years of 
repairing sets. 

Since no signal would go through, 
voltage measurements were made and 
found to be very low. Bypass condenser 
checking, pulling out tubes (which may 
have been shorted), ete. indicated the 
possibility of a shorted fixed tuning 
condenser across the primary of the 
midget if. transformers but this was 
not the trouble. Ohmmeter tests showed 
10 ohm: between point “A” on the 
portion of the cireuit shown in the dia- 
gram and ground. 

The only remaining component to be 
examined was the spark plate suppres- 
sor assembly which was. of course, 
riveted to the chassis. Asx I believe in 
repairing sets instead of just making re- 
placements, the rivets were removed 
after unsoldering the wires attached to 
the six terminals of the assembly and 
the assembly was then taken apart. 

The varnished cambric insulation be- 
tween plates 5 and 6 was burned. “Polvy- 
ken” 4” wide plastic tape was used to 
effect a repair. The assembly was then 
restacked and attached to the chassis 
with 6 32 bolts. 0 


Partial schematic of the tuning unit from a 
Motorola auto receiver. The varnished cam- 
bric ““B’ between plates 5 and 6 had brok- 
en down causing fault described above. 


18O VOLTS TO'F'S 


AND FRONT ENO —_——o" 


6,C -VARNISHED FABRIC 
XS -FISH PAPER 
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me a a a wm a a a a a ew ee a ee ae a eae ae a ae a a ae a ee ee ee ee ee ee 
You have never ordered by mail because you did not want _—— iW € R E oo 
to buy anything “sight unseen” or — 
is your opportunity te exomine whet you wont ton then pey the belence in easy monthly 

You have ordered by mail but with disappointing results or — under our “Seller not Buyer, tokes oll the  poyments with neo interest er finance chorges 

‘ risk” plan. We invite you te edded. Oth +, you may return the mer 
You have never purchased anything on time payments because on this page ond exomine it in th ‘ chendise for prompt refund ef your down 
of excessive finance charges, then — your own home. If you decide to keep it, poyment 


‘coi, SUPER METER 
Model 670-A 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 75/15/75 150 750 1.500 7,500 Volts The Model 670-A includes a special 
A.C. VOLTS: 0 to 15/30 150 300 1,500 3,000 Volts GOOD-BAD scale for checking the 
OUTPUT VOLTS: 0 to 15 30 150 300 | 3,000 Volts quality of electrolytic condensers at 
D.C. CURRENT: 0 to 15 15 | 2 to 15 15 Amperes a test potential of 150 Volts. 
RESISTANCE: 0 to 1.0 00,000 Ohms 0 10 Megohms 

CAPACITY 001 to 50 (Quality test for ele 

REACTANCE: 50 to 2 ns to 2.5 Megohms 

INDUCTANCE: [5 to 7 Henrie t 

DECIBELS é6éto +18 


Superior’s new TY 
Model TV-11 


SPECIFICATIONS: 


tw Tests al! tubes including 4, 5, 6, 7, Octal, Lock mage a tube by inserting 
Bantam, Hearing Aid, Thyratron t 
’ stures N vals Sub mir 


tw NOISE TES 
319g ‘ 
jetect 
with filaments termin in more than one pir eleme 
are truly tested with the M TV-tt as any 
the pir may be placed in the neutral positior The model it operates 
on 105.100 wf ty 

At ( es hoe 
The Model TV-!! does not use any combination eS 
. beautiful hand.rubbed oak 
ype sockets Instead ir idu ockets are cabinet complete with port 
ed for each type of tube 4 is ime sible able ove 


EXTRA SERVICE—The Mode! TV-\! may be stor incorporated in this model w detect 
used a8 an extremely sensitive Condenser eakages even when the frequency is one 
Leakage Checker. A relaxation type per minute 


1V 
when necessary Vv 


SUPERIOR'S NEW MODEL TV-40 


A complete picture tube tester Tests all magnetically deflected 
* for little more than the price % tubes ... in the set... out 
of a “make-shift" adapter!! of the set... in the carton!! 


SPECIFICATIONS: 

ally deflected picture tubes f 
the we established e 

1 Bad ale 


’ and leakage pt 5 megohms 


bk 
5 


EASY TO USE 


. j f . Model TV-40 
hen attach tester 3 
ead ‘ r y 1 j 


NET 


MOSS ELECTRONIC DISTRIBUTING CO., INC. cp? pe dtegy —oa 


down payment. Gatance 43.5 
‘ thiy for 6 months 
Dept. B-98, 3849 Tenth Ave., New York 34, N.Y. Nan: monthly > 
MODEL Tv-11 Total Price $47 
P $11 50 down payment Batance 46 00 
monthtiy for 6 monthe 
MODEL TV-40 Total Price $15 
$3 85 down payment. Baiance $4.00 
monthly for J months 
i enctose 4 as down payment 


Zone tate Ship C O.D. tor the down payment 
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for Quick TV Set 
Adjustment and 
Alignment! 


\ 

\ 
\ 
i} 
\ 

1 
! 
| 
u 
| 
! 
| 
/ 
/ 


v 


* For adjustment of vertical 
linearity and height controls 


* Accurate positioning of focus 
coil or magnet 


* Precise setting of yoke 


* Complete with instructions 


See Your Jobber Today! 


manufactured by 


Parma Fawersonre™ 


Chicago 25, Il 


EXPORT: SCHEEL INTERNATIONAL 
4237 WN. Lincoln, Chicago 13, Hl. 


Half-Wave Rectifiers 


(Continued from page 17) 


128 at point in 


peak line voltage 
128 + 1.41 117 or 293 
volts peak (A in Fig. 1D) 
These calculations are often mislead 
ing in regard to the 
pressed 
peak 
the design of a 
is inevitable In 
ium rectifier see 
(330 volts) a 


peak voltage im- 
rectifier. If this 
volts is used for 
short life 
practice the 
the full peak 
1B when 
turned on 
calculated 
load condition 


across the 
voltage of 293 


rectifier, 


voltage 
shown in Fig 
the equipment switch is 
Therefore, irrespective of 
peak voltages at full 
the sign the 
based on no-load peak voltages 

When the expected life of electronic 
equipment using 


rectifier must be 


selenium rectifiers is 


on the order of 20,000 hours or more, 


industrial selenium rectifier stacks 


should be used. The number of series 
plates required can be determined by 
dividing 330 volts peak by the peak 
rating of the selenium rectifier plate to 
be used. For example, a 26 volt r.m.s 
plate has a peak rating of 36.5 volts, 
and a 33 volt plate has a rating of 46.2 
volts peak 

with 26 volt 


stack 


have 9 


Consequently, a 
plates should 

plates in while 7 series plates 
are suflicient if 33 volt plates are used 
for this application. This same analy- 
used for half-wave 
capacitive circuits having a different 
input voltage - 


series 


sis can be other 


' 
International Short-Wave 


(Continued from page 72) 


Fini Islunds ZIV3, 3.980A 
heard with musie 0515, bad QRM 
level. (Morgan, Calif.) 
(DX-Radio, Sweden) 

Finland Helsinki 17.800 noted 
with 0430 (Collett, N. Z., via 
Radio Australia) Repeat for USA- 
Canada is 0600, 17.800, 15.190. (Pearce, 
england) 

France 
French 

at yvood 


Suva, 
poor 
Has news 0400 


news 


Paris, 7.105, noted ending 
transmission to Balkans 1550- 
level in Ohio. (Morris) 
on 5.955 at fair to moderate 
level in Spanish 1615-1645 when closes 
With “La 
French Equatorial Africa 
ville, 15.595, noted 1440 with record- 
ings, closing 1502 with “La Marseil- 
(Ferguson, N. C.) Heard at 
good level with 1745 on 11.970 
(Eversley, N. Y.) Announces news for 
OOS. O515 1400 1545 1745 (Leake, 
N. J.) 
French 
heard daily 1730-1830 on 
widely reported 
French West Africa—Radio Dakar 
9.560, noted with English session 1715- 
1730 twhen with “La Marseil- 
laise”) on Mon., Wed., Fri, Sat 
Mekee, O.) On Tue 


Marseillaise.” 
Brazza- 


laise.” 


news 


Radu 


Cavenne Is 


6.232AV; 


(suuina 


closes 
(Roe- 


mer, Ky , Thur. 


This young SWL, Theodore Harris, of Fern 

dale, Michigan, uses a National NC-125 

receiver with a 9 mc. doublet, 30 ft. high. 

and a 12 mc. center-fed vertical in addi- 

tion to a straight wire for 6 mc. Harris is 

now an engineering student at Wayne U. 
‘ 


has Portuguese for 
nies in Africa 


Portuguese colo- 
England) Asks 
for reports. (Leake, N. J.) Morgan 
Calif deteriorated signal from 
this one when opens 0330 with French 
musical 


(Pearce 
notes 


session 
WDR, Hamburg. noted 
on 6.075 at 0630 with orchestral con 
cert England) ~ 
kw. transmitter, heard in clear 0245; 
scheduled 2300-19900 (Sun. from 0900) 
(Cushen, N. Z., others) Cologne, 11.795 
noted opening 1130 at good level with 
announcements in English 
parallel on 7.29 at weaker level. (Chat- 
field, N. Y.) MDR, 9.728, Leipzig 
noted 2000 with news in German. (de 
Neuf, N. Y.) 
Greece Jannina 
1545 with Greek vocals, closing 1602 
with National Anthem after call in 
Greek: Greek Forces Station, 7.420A 
Athens, noted 1540 with light music 
(Pearce, England) 
TUGNB 9668 TGNC 
noted at excellent level in Eng 
2200-2345. (Callarman, Ore., oth- 


Germany 


(Pearce, This is a 5 


German 


near 7.088. noted 


Guatemala 
11.850 
lish 
ers) 

Haiti 
Mon. at 
(Church, 
level in 
Ont.) 


4VEH, 9.656A 
2110, good level, slight QSB 
Calif.) 4VC, 9.485, is 
French 1300-1500. (Roennau 
Good on 4VB, 6.091A, to 2300 
closedown. (Smith, Ga.) 

Holland Hilversum, 15.22, noted with 
news in Dutch 1000. (Roennau, Ont.) 
Heard on 6.025 at 2145 in English for 
North America, fair, some QSB. (Dela 
tore, O.: Parsons, Pa.) 

Honduras HRLP. 6.050AV 
galpa, noted at excellent level 
(Niblack, Ind.) 

Hungary Budapest has English for 
Europe daily 1500-1530, 1700-1730 on 
7.220, 6.248. (Pearce, England) 

Ieeland TEJ 12.175 Reykjavik, 
noted Sun. only 1115-1130 with music, 
tune. 


noted on a 


ror vd 


Tegucei 


DID 


news in rnature 
(Pearce 

India 
news 


6.075 


Icelandic: no 
England) 
Madras 


noted with 


1030 


O20 
Delhi and or 
presumably Delhi, with 
(Morgan, Calif.) AIR,17.740 
English for 1} 


O230 


relay from 
same 
broadcast 
15.380 


rope 


noted opening 
0230. news 0235 
(Pearce, England) 

Indo-China Vietnan test 


closing 
sched 
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ule for English for India, Southeast 
Asia, is 0900-1100, 7.230. (Catch, Eng- 
land) Heard on 9.755 opening Eng- 
lish period 1103 with “Knightsbridge 
March,” followed by news: closes 1120 
announces next English for 1830 on 
7.230. (Pearce, England) Heard on 
6.116 with French news 1026, closing 
1029 with “La Marseillaise,”” good level 
in Calif. (Morgan) Radio Dalat, 7.265 
noted 0600 in Vietnamese, 0635 with 
French; signs off 0745-0750 with play- 
ing of interval signal. (JSWC) 

Tran Radio Teheran. 3.786A noted 
1445 with news in German; 1515 news 
in English, closing 1530. (Pearce, Eng- 
land) 

Traq— Radio Baghdad, 6.135, is heard 
in Sweden = 1415-1500. (Nattugglan 
Sweden) 

Israel—Tel Aviv, 9.010A, noted with 
“Voice of Zion session in English 
1615-1700 sign-off poor level. (Welch 
Mass.; Bishop, O.) Extends to 1730 
Sat. when has translations from Tal- 
mud. (Bellington, N. Y.) At > press 
time, news was still 1515. (Pearce, 
England) 

Italy—Rome, 1181 15.400, heard 
with news for South Africa 1045-1100 
(ercept Sun.); signing on to Britain 
Ireland 1330 on 11.810, 15.400, 7.290 
opening with news. (Pearce, England) 


Heard on 7.29 opening to North Amer- | 


ica 1915 with news: for Western North 


America 2130. (Welch, Mass.; Leake, | 


N. J.; Chapman, Pa.) And parallel on 
Q 575A. (Saylor, Va., others) ISWL, 
England, says the Third Program is 
heard from Milan, 6.240, at 1600 at 
strong level in Britain 

Jamaica— Radio Jamaica, 3.360, not- 


ed 2230 with UN news report. (de 


Neuf, N. Y.) 


Japan—-Ishikawa, Japan, flashes that 


the “first commercial” short-wave sta- 
tion licensed is JOZ. 3.925. JOZ-2 
6.095, both to be 5 kw.; program will 
be news, music, and so on in Japanese; 
should be on the air in June or July; 
QRA is The Nippon XKeizai Press 
2-1 Kayabacho, Nihonbashi, Chuo-Ku 
Tokyo, Japan. Ishikawa says that by 
now Radio Japan should be beamed in 
12 directions (including to Middle and 
Far East and to South China), using 
18 languages (Cantonese, Fukenese 
Arabic, Persian added). 

AFRS, Tokyo, noted over 11.92 with 
news 1700: at 0940 tune-in on 4.860 
(Cooper Calif.) JOB6, 11.725, Tokyo 
is good level some days in Latin Amer- 
ican beam 1700-1800. (Huttemeyer 
N. J others) 

Kenya Colony—Nairobi 4855. is 
scheduled Mon.-Fri. 0500-0600, 1000- 
1500: Sat. 0500-0610. 1000-1500: Sun 
0200-0600, 1000-1400. (ISWC. London) 

Lebanon Radio Beirut, 8.036, now 
has its daily English session 0900-1000 
instead of 1000-1100 as _ formerly 
(Pearce, England) 

Liberia ELBC, 6.024A,. Monrovia, is 
fair 1715-1845 sign-off. (Saylor, Va.) 
Libya FBS Benghazi, should be 
esting soon with 75 kw is sched- 
uled 0000-1600. 4.782. 4.965. (ISWC) 

Lu embou q Ra dic Lu cmbou gq 
6.090. bh in erpertmental English ses- 
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THE NEW 


IN HIGH 


Ata price 


YOU CAN AFFORD 


Something new has happened in high fidelity—the Utah 


Chordette. A fine piece of functional 


furniture with 


a beauty and styling as modern as tomorrow combined 
with a two-way high — sound system designed for 


those who demand fine reproduction. The ne 


w Chordette 


is truly a space saver—it can be used as a chair 


side or end table, bookshelf—or without 


the leg 


wlab Ghordette 


SA xq\WES THE RIGHT CHORD 


FIDELITY 


assembly—be mounted vertically. The fine woods and 
tasteful design of the Chordette—whether you select a 
model in blonde korina, mahogany or rich cherry will 
complement and grace your decor—excite the envy 
and admiration of your friends. The new Chordette 


is truly a master achievement in the art of 


woodworking 


and sound engineering—and at a price you can afford. 


See and Heor the New Chordette at Your Local Hi Fi Headquarters 


ASK FOR A DEMONSTRATION OF ALL THE HIGH FIDELITY 
MODELS IN THE UTAH PERSONALITY SERIES 


TRIO #& BRILLANTE & CONCERTO & QUARTETE 


je SQUIRE AND MATCHING ESQUIRE 


In the Squire you can en 


close your tuner 


1350 MONROE STREET 


HUNTINGTON 


INDIANA 


am 


plifier and record changer—all in one cabinet. 


RADIO PRODUCTS CO., INC. 


YOU Get More Listening Pleasure 
from any record with the 


Mdnfosh C 


PROFESSIONAL 


-108 


AUDIO COMPENSATOR 


ter play 
108% coml 


bility with « 


BOOKLET 


FREE 


DON’T 


toons 


RADIOS 
AWAY! 


Here's the data you need 
to fix them FAST and r-i-g-h-t! 


and shows you exactly how to fix it 


THE ONLY GUIDE OF ITS KIND! 


Cuts service time in half! 


i 


and dorens more 


“TRY IT 10 DAYS at our risk! ++» 
aN S54. RINEMWART & CO tre 
New ¥ * 16 ™ v 


Dept 
232 Madison Ave 


‘ 


108 


ine 


datos 


t 


INC. 


Binghamton, N. Y 


LABORATORY, 


326 Water Street, 


Export Division: 25 Warren St., New York 17, N. Y 


T QUARTZ CRYSTALS 


FT-243- 093" PIN DIA 486" PIN SPC 


FOR HAM AND GENERAL USE « GUARANTEED 
a3 

HA 

5 446 
2430 


¥ 
6 4D 
] aj 


49c each-10 for $4.00 99 each -10 for $8.00 
FTI718 BC 610 


y FT 241A for 
t ' 1 2 Banana Piugs 
sPc 


trequer 
$93 414 446 498 


ies, fractions 


8c746 TUNING 
NITS. fou . 


SEE ARTICLE BY 
WsPPQ IN 
MARCH ‘54 CQ 
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Sharq-al-Adna 11.720, Cyprus is 
heard in Australia 0900-0943. (Malmo 
DX-aren, Sweden) Heard in Sweden 
on 6.790) at 300-1400 (DX-Radio 
95041 Czechoslo 
O715 and 1400 


around 


announcing 


Zadio 


Cosmopolita,” heard 


Omdurman 


probably is one 


Spring 
Siveden 


North 


2300 


Sweden) Prague 
ikia, has Englisi 
(Pearce, England) 
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response actua ' 
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naking tot 


inulacture omewn 


i 
modern... lightweight... comfortable... 


econd per amplifier 
pilot lamp, fuse clip 
orporated directly in Telex Headsets—designed for constant use, constant comfort, constant 
reuit board. A simy 
nethod, illustrated 
both sides of the etchee 


intain low 


fidelity. Easy to wear . . . makes wide range of sound easy to hear 
gives exceptional performance where finest sound reproduction is needed 
the most DIRECTLY IN THE EAR! 

TELEX —Standard of The World for Quality Headsets! 


Kept aln a i aie ‘ - 
; DYNASET’ \ 


etal chassis 
ites into the 


‘ 
i 


Fig. 12. Multiple oscillogram of William- 

son-type amplifier output with capacitive 

loading as input audio signal is varied, - 

showing the conditional stability obtained. TWINSET* |i. 
See text for the complete discussion. t backgre 1 


PO Pr 


EARSET’ 
/\ 
7 2 “| MONOSET® | 
Ww <j iu 


Acce; 


z 3 Be 
For complete informat 
Telex Headsets, writ oday to T E L & X 
TELEX PARK 
ST. PAUL, MINNESOTA 
ANADA, ATLAS RADIO CORPORATION, 


1954 


Easy, fast \ ). la 


way to cut nimi ed he 
) ; teats Built To Do Any 
“Key” and ‘“‘D \ 


a ssa 


Important Job 
Openings Better! nore ate 


‘ ° 1 Fig. 13. Cross-section drawing of amplifier. 
m chassis Mobile Antennas 
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...with new GREENLEE - —— =. o 
Radio Chassis Punches you can buy! Center-l 


coll an be ised for 
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20-meter operation o1 
tion ecured by jun 


equij Also available I 


‘be, eae Gs . : Civil Defense uses s nh as | optimum perfor 
1and turn wit ‘ » » 
POO00-2000) kes... The 
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Division of Chisholm: “Ryder Co., Inc. 
5423 HIGHLAND AVE., NIAGARA FALLS, N. Y. 


Let MILTON S. KIVER Help You Naped fan sextape 


Prepare For U.H.F.-TV, Color tt in mea ) rm 


! 
ment provided, it is po 
wide range of impedan 
minimum of effort. Howe 
other than 8 or 16 ohn 

~ i resistor (see chart on 
must be char 


you GET and keep mod- between two screw nt ors { 
“ . ern large screen Television ange. The values of feedb 
EasytoTRAINAT HOME This Practical Way! “fe sistors addition 


required fon 
receiver. ' 

Men with the right training in Television Servicing are eee . 
in big foment ull conn © pay. i Axe. TRAINS you po actual testing, With th ' 
YOU RIGHT with easy-to-follow technical training : ith re realization 
designed by servicemen, for servicemen! You learn prac servicing, trouble shoot- important factor in 
tical, professional type Television Servicing without ; iri 
leaving your present job. Included are money-making ing and repairing installation this 
extras such as set conversion, master antenna installation, sioner n } emall mensions 
U.H.E..TV NTSC Color System and field servicing 5 ABOUT igned to ren irkably small dimension 
short cuts. You can rt earning Television money R * (9's °X17's"XxX8") for its performane 
after the first few lessons. You learn to test, trouble The bottom is protected ya covel 
shoot and repair all types of TV sets the proven, prac AS a 8? 


tical way! we _~ ainins plate equipped with bumper feet to 


e 
eet revent the marring rf rnitu 
HERE'S HOW YOU GET EXPERIENCE! at en eo Th -_— 
tv 0 agatiag 


impedance values are 


unit been de 


These dimensions — also 
You train on your own large screen modern television in mounting of the amplifier 
receiver, furnished as part of your course, This set is a a ; : ; 
yours to keep! As an optional feature you can get two lay rack panel for st 
weeks of actual field experience out on service jobs soldering is required, it 
and on the repair bench for Chicago's largest independ . os : 
ent servicing organization. You learn Television Serv necessary to prepare the 
icing by actually doing Television Servicin - + you 

get the practical know-how you need to quailty for BIG 
MONEY in this fast-growing field! Age is no barrier, 
Many TC! students ore over 40! 


udio 


mounting of the amplifie 
MILTON S. KIVER. President thn unit on i 
TELEVISION COMMUNICATIONS INSTITUTE F 

605 W. Washington Bivd., Dept. BA, The “Linear Standa 
VETERANS! 


| 
| Chicago 6, II! 

T.¢.1. is approved AGT WOW Biel coupon ter | Do fem tacts en srestical TY wolnine. t plifier, while a unive 

for ; t yin A ’ ct 

eed A! FREE Catalog and SAMPLE j am not obligated. Salesman will not call provides new standard 


a a oe LESSON. Write TODAY! 


COMMUNICATIONS 
TELEVISION INSTITUTE C) REGINNERS check here for information on use of modern technology, 


605 W. Washington Bivd., Dept. BA, Chicago 6, Ill. Kasic Television Course province ol the music love 
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CHECK These Terrific RAD-TEL Tubes and Parts SAVINGS! 


RAD-TEL Parts - 


TOPS 
STANDARD BOOSTER 


J 1.45 


7.95 


in Quality - 


LOW 


UHF CONVERTER 


LOW 


| The 


Cathode Ray 


TUBE REJUVENATOR 


SELENIUM orcs 
RECTIFIERS 


Mfd. by FEDERAL ate 


' 
A 
! 
a 
! 

i 
A 
i 
A 
i 
i 
! 


WEN 
SOLDERING GUN 


$8.64 Each 


35c ca 
lic ca 


$1. 59 ea. $79 _ 


KIT 


Kit of 10 
includes 
wire- 
wound, 
dual and 
carbon 


Famous Make 


CLOCK RADIO ay 


X 


Far 8 Make Pe at Porta 
BATTERY RADIO 


TERMS: 


PLEASE: 


Orders under $10 


$1.00 Handiing Charg 


Phone: Essex 5-2947 


a for 


FREE 


tile a 
PARTS 
CATALOGUE 


= 


INDOOR ANTENNA 
’ w 


we 


/ // RESISTORS 


$3.95 


. cof ps 


] 90% OFF on TUBES ’soxeo. FULL YEAR GUAR ! 
0% to 90% on BOXED ANTEE! 
SAME DAY SERVICE OVER 300 TYPES IN STOCK AT ALL TIMES 
Type Price |Type Price |Type Price |Type Price| Type Price|Type Price | Type Price | Type Price Type Price 
OA2 .74|1T4 .49 | 6AKS -55 | 6BQ7 -90| 6SH7GT .49|7C5 69 |} 12BE6 .39 | 14AF7 59] 42 42 
OA4 .68 | 1U4 49 | 6AK6 .59 | 6BZ7 90) 6SJ7GT .41|7C6 59 |)}12BF6 .39 | 14H7 59 | 43 55 
OB2 81) 1U5 43 | 6ALS .38 | 6C4 -37| 6SK7GT .41 | 7E5 59 |)12BH7 .63 | 1457 .30 | 45 55 
oc3 72)1V 53 | 6AQ5 39) 6C5 .39| 6SL7GT .48 | 7E6 .30)12BY7 .65 | 14N7 84 | 4523 44 
OD3 .70 |) 1X2A .63 | 6AQ6 .37 | 6C6é -58| 6SN7GT .52 | 7E7 59 /)12BZ7 .65 | 14W7 -30 | 4525 49 
©CZ4M__i-.55'| 2A3 .30 | 6ARS5 .37 | 6CB6 -44| 6SQ7GT .37 | 7F7 79 |12C8M .34/19BG6 .95/ SOAS 55 
1A5 .30 | 2A4G .24 | 6AS5 50/6CD6 1.11 |) 6SR7GT .45 | 7G7 89 | 12H6 56 | 19C8 -70 | 50B5 43 
1A7GT 47 | 2W3 38 | 6AT6 .37 | 6D6 -59| 6SS7GT .42|7H7 -59 | 12SC7M .63 | 19T8 -69 | 50C5 39 
1AX2 62 | 2X2 59 | 6AU4GT .68 | 6E5 .48 | 674 .99 | 757 -79 | 1255 -42 | 19V8 79 | SOL6GT .61 
1B3GT .68|3A4 45 | 6AU5GT .82/)6F5GT .39/ 6T8 -56 | 7L7 59 | 1237 .49 | 24h .39 | 50Y6 49 
1¢5 43 | 35 46 | 6AU6 .38 | 6F6 .59 | 6U4 .60 | 7N7 -69 | 12K8 -59 | 25AV5GT.83 | SOY7 -50 
1E7 29 | 394 48 | 6AVS5GT .83 | 6Gé6 -52 | 6U6 -59 | 7X7 .70 | 1297 -59 | 25BQ6GT.79 | 55 49 
1G6 24|}3Q5GT .49| 6AV6 37 | 6H6GT .41 | 6U8 .61 | 7¥4 -69 | 12S8GT .62 | 25L6GT .39 | 57 58 
1H4 30 | 384 49 | 6AX4GT .53/6J5GT .43/6V6GT .39| 724 -59 | 12SA7GT.65 | 25W4GT .59 | 58 .60 
1TH5GT .49|3V4 51 | 6B4 .64 | 656 52) 6W4GT .44| 12A6 54 |12SF5 .50 | 2525 -66 | 70L7 97 
1L4 46 | 5U4G 50 | 6BAé -39 | 657 43 | 6W6GT .44|12A8GT .61|12SG7_ 51 | 2526 491 75 49 
1L6 59 | 5W4GT .50| 6BA7 -57 | 6K5 .47 | 6X4 -37|12AL5 .37/|12SJ7M .67 | 26 45 | 76 44 
1LA4 59|5Y3GT .37/| 6BC5 49 |} 6K6GT .37|6X5GT .37/12AQ5 .52 | 12SK7GT .63 | 27 39 | 77 57 
1LC5 59 | 5Z3 45 | 6BD5 -59 | 6K7 44] 6X8 75|12AT6 .37|12SK7M .63 | 32L7 89 | 78 47 
1LC6 79 | 5Z4 59 | 6BD6 45 | 6L6 .64| 6Y6G 48 |)12AT7 .66/|12SL7GT .47 | 35 58 | 80 35 
1LD5 59 | 6A6 51 | 6BE6 .39 | 6L7M .68 | 7A4 .47|12AU6 .38 | 12SN7GT.52 | 3585 40 | 83V 68 
1LE3 59 | 6AB4 44 | 6BF5 .41 | 697 45) 7A5 59/12AU7~ .54 | 12SQ7GT.56 | 35C5 39 | 84 6274 46 
1LH4 69 | 6A7 69 | 6BF6 .37 | 6R7 .69 | 7A6 69 |12AV6 .39/)12SR7M .49 | 35L6GT .41 | 85 59 
TLNS5 59 |6AC7M .86/| 6BG6G 1.25 | 684 .38| 7A7 69 |}12AV7 .63 | 12V6GT .46 | 35W4 .37 | 11747 99 
IN5GT .67| 6AF4 90 | 6BH6 .46 | 6S7M .79| 7A8 .68|12AX4 .56 | 12xX4 .38 | 35Y4 54 | 117P7 99 
1P5GT .57/|6AG5 48 | 6BJ6 43 |6S8GT .53| 7AF7 53) 12AX7 .56|14A5 .59 | 3523 59 | 11723 37 
1Q5GT .58|6AG7M_ .99 | 6BK7 .80 | 6SA7GT .43 | 7B4 44/)12AY7 .99 | 14A7 .63 | 3524 47 | 117Z6 69 
TRS 49 | 6AH4 57|6BL7GT .83|6SD7GT .41| 7Bé6 .69/)12BA6 .38 | 14B6 -63 | 35Z5GT .47 | 807 99 
184 59 | 6AH6 73 | 6BN6 59 | 6SF5GT .46| 7B7 .49|12BA7  .60 | 1488 .63 | 36 39 | 866A 1.39 
185 43 | 6AJ5 65 | 6BQO6GT .79|6SG7GT .41| 7C4 59112BD6 .45 | 14C7 .79 | 41 .42 | Hi-Po 56) 1.39 


in Price! 


WEN SANDER-POLISHER 


$43" os 


‘108 


Lots of 3 $9.30 Ea 


UNIVERSAL FLYBACK 


KNOB KIT 
@ as 


$429 


» $495 
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SCOPES ARE 
“GOLD MINES” 


... when you know how 
to use them fully on all 
types of service jobs 


. . - AND THIS BOOK 
MAKES IT EASY TO LEARN 
ALL ABOUT THEM! 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By Jacob H. Ruiter, Jr. 
of Allen B. DuMont Laboratories, Inc 


326 pages. 370 Illustrations. $6.00 


Vv When, where, why and exactly 
how to use them 


How to interpret patterns 


vy How to handle tough jobs easier 
and faster 


ite service method train 
ing can mean so much to you in terms of eth 
ind greater earning power! Send tor it 
See tor yvourselt how this book can help 


before you buy! 


READ IT 10 DAYS... at our risk | 


| Dept. RN.54 RINEHART BOOKS, Inc., 

1 Technical Division, 

] 232 Madison Ave., New York 16,N.Y 
MODES OSCTLLOsc aol ID 
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NEW EQUIPMENT FOR 
THE AUDIO TECHNICIAN 


NEW AM-FM TUNER 
Lansing Corporation 
New York 13, N. Y. has added beam power 
AM-FM tuner to its line of pull. All 
audio products a terminal 

The Model 303C offers’ inere Literature 
sensitivity, operating simplicity ivailable 


iit and in- 
the i S pe KT-61 
put ft road in push- 
mounted on 
board for easy servicin 
and complete informat.on 
from Dept. LP-2 


ultra-lineat 
to ol 


out 


Altec 
Avenues 
a new 


161 Sixth eh 


idk Ss 
componen 


ased 


a.f.c., are of the 


firm. 


THREE-SPEAKER RECORDER 

221 E. Culler- 
offering a 
which in- 


Pentron Corporation 
Chicago 16, Ill. is 
magnetic tape 
three speaker 
the 


coverave 


ton 


now 
new recordet 
corporates 

middle 
contained 


tweeter 


Two of ikers 
and 
in the recordet 
mobile. It is mou 
lid and is remoy 
the room The 
individual volume 
Q)ther te 
clude a 


Spe 
and 

CASE "The 
nted on the recorder’s 
able to any part of 
tweeter features an 


bass 


and the eliminat ot t 
plexities. It is housed in a 
with burnished panel, dials, 

thu eliminating the 
housing it in a turniture 
desired, 
kM 
with complete 
raph 


ion ining com- control 


atures ofl 


Satin brass recorder in- 
net- 
itton 


diting key 


the 
compl te LO 


1000 cycles, push-b 


cabinet crossove! 
control 
for 
piece unless 

Both AM and 
cluded, together 
for 


ind work at 


necessity speed chance i 


circuits are in- 
facili- 
ind 
control tor play 
iilable 


ties phonog reproduction 


a simplified cro 
In 


OVC! 
tapes 
for TV, tape 

The 
details 
direct 


spare inputs are a 
recording, ete 
company will supply add 
to those mi: thei 
to the firm 


tional 


iking request 


AMPLIFIER-PREAMP 
Indu 


St.. New 


British 
Duane 
currently me 
TL/10 amplifier 
tion which 
trol unit 

The tou 
input selector 
tuner tape 
Columbia 
ight indi 
db range 


164 
ia NM. FT. is 
the new Leal 
preamplifier combina- 
mia 


fy ies 
York 


rchandising 


Corpor won 


incorporates a ter con- 
lude an 
for and ma 
quency 
1 


master controls 
with 


AES 


ime 
re- 


( ps at 


SIX positions 
NARTB, ffri 
Le reble 
ated ave 


bass 


and range O00 


control with 4 Ips 


The Model 


weighs 33 


HT 225 is portable and 
pounds. It is housed in ; 
two-tone Saran plastic ulated 
leather e The lid « clos 

and operated with 7 


Vvering 
control 
ase an be 


reels. 


NEW SPEAKER SYSTEM 
Manufacturing Cor 
of Culver City, California has 
muds pe ike! S\ 
i-Sonic”” component 
fully 
horn and 
improvements thi 
103 


600 


Stephens 
tion 
added a new 
line of “Ti 

Featuring a 
ponential reat 
many new 
three-way 
low 


stem to its 


expanding ex- 
incorporating 


system ises two 
driv 
625 H high-frequency 
with the P30 high- 
In addition, the sys- 
ultra-high frequency 
and its a 


-frequency ers a 
and a 
horn 
driver 
an 
drive 


CTOSSOV CT 
nulticellular 
frequency 
tem includes 
model 214 
network 
The “Continental” is 
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25 db range; and a 
with continuously 

an “on-off” switch 

incorporates the 


Staves covering a 
control 
gain and 


amplifier 


volume ssociated 


Variable 


The new- housed in a 


NEW SPEAKER ENCLOSURE 
‘ Radw Cory ition, 41 


speaker system 


or t Kial 
oad ot the 
itpu 


baflle enclos 


BINAURAL EQUIPMENT 


Fnainecring Compan 


“AUDIO HAILER" 
Bau ent ¢ Tne 
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MASCODE 
BOOSTER 


FE 95e: 
od 


in lots of 3, 


singly, ea.6.26 


ine Plas 
Genuine “ORDING TAPE 


YETTE med 
LAFA 1 with one © 


with their regular i 4 
» for simost our 
TEE ABSOL 

MONEY 


or 
Highe®' 
Red roe A {rom 

ters ro 
dorm frequency eedom ~"" 

uy" i Each ree 

cps at 7% nd distortion 4 10 et 
beckgrounl ly Shipping weigh 
indivy ue 


MASCODE MODEL ABV AUTO, ALL 
CHANNEL VHF 3 TUBE TV BOOSTER 


Fe ew lov in¢ cA ult 
no tuning 
receivers, old or new. Bow 
13 


strenath an average ¢ 
nels 2 through 13. Ls 
mately 4) Automatically turned ¢ 
e TV aet_ Concealed behind TV ree 
unt it and forget it mplove new QRKT 
he for snow-free reception with new hig 
TV receivers 4-tube 


Fne re 


forr 


’ ‘ Sir o < he RQ” he wt 
MODFL ABV VHF-TV BOOSTER 
“ 


TELEPHONE INTERCOM 
© Self Contained Battery © Busser Signal 
© Ideal For TY Installers 
© Operates Up To 2 Miles 


plete 


ai 


, 


use as a 
for TV 


he cor 


i 
! 
' 
! 
| 
| 
| 
' 
‘ 
‘¢ 


nductor 
WET 6.98 


NOW! PHILCO BOOSTER 


The Philco Television Booster 
Model TB-3 is a high quality, 
push-pull, wide-band radic- 
frequency amplifier designed to 
amplify r-f signals in the tele- 
vision bends. This unit employs 
two 6J6 tubes as r-f amplifiers, 
uses @ selenium rectifier in @ 
self contained power supply 
Channels 2 through 13 

MODEL TB-3 In original factory 
in lots of 3 sealed cartons. Money back 
guarentee! Shp. Wat. 5 Ibe. ea 


3 


| a 


— 


1 (less batteries). Money back 
guarantee. Act now while they 

! last! Uses Burgess XX30E and 

1 8R batteries at $1.55 per set 


ROTO AUTOMATIC HACKSA 


+ 7 
tr Yi a 
o gee r bea 
ate 
“ 


List #29 % 
folk bout THE STANDARD CASCADE 
tuner TUNER TOPS 'EM ALL! 


BRAND NEW! GUARANTEED! 
$14.95 es. 


pe No. 1 Tuner in the trade. 
afayette is out front with this 

red-hot STANDARD COIL $14.25 ca 
CASCADE TUNER deal. Lafay- in lote of 3 
ette made a buy—we paid cash 
—and you get the saving! Reg- 
ular dealer price $24.50. Service- 
men, now is the time to stock up 
and save! Sise; 4%" x 344" 
614" supplied with 6)6 and 
6BQ7. Stock No. TL-11. Shpg 
wt. 4 Ibs. 


DIAMOND NEEDLES AT 
RHINESTONE PRICES 


Diamonds maintain optimum par- 
formance and give lor ger life + 
both records and stylus. This is a 
genuine whole diamond precisior 
polished to .002 point. Plays all 3 
speeds. Fits all single needle car 
tridges having thumbscrew or set 
screw. For the life of your records 
et Diamonds! 


PK-2 Wet 2.89 


TIMER-SWITCH SALE 
This ‘almost human timer will ewiteh 
your radio, television, or any other appliance 
ily. Will turn 
ot time Can 
et up te 12 t Full-wue crystal 
3 knob front " diameter with 
ring and bracket 

MS-62, for 110V/60 Cy AC 

in lots of 6, ea, 3.45 


- —_ 

,; WESTERN ELECTRIC HEARING AID ta singly, ea. 3. 

| Reg. price «Out price PRECISION DRAFTING SET 
it Pieces—Fitted Felt-Lined Case 

! $185.00" $14.95 Made in Germany, of heavy brass, nickel 

I Brand new. in original Western ~ | plated and polished. instruments ir 

j Electric's jeweler's case. Sup- WY clude 5'4” € pass with pencil and pe 

plied with receiver, receiver Points and lengthening bar, 54” Di 

lcord, battery cord and plug é - vider, three 314" sidewheel bow dividers 


with needle point, pen point and pencil 
* Ruling pen, extra handle for 
tule with extra lead 
of taeve 
an exceptior 
Your money back—it 
worth twice our price! 
F-13 


Wet 2.75 


WEWTORRNY 100Suth Ave 
BROME NY 542 £ Fordham Re 
WEWARE NN! «24 CentralAve 

PLAIMFIELOM | 199 West 2nd St 

BOSTON MASS | 110 Federal St 


FOR THOSE WHO SEEK THE ULTIMATE 


Klipsch REBEL IV 
by Cabinart 


A Klipsch Corner Horn Enclosure nas 

designed especially for manvfac- handle ncorporate 

ture by Cabineart. rer switel 

@ Two-way system performance. So 

flexible in design so as to provide you TAPE PREAMPLIFIER 
wide latitude in determining your A 
listening requirements. Removable pone! 
allows for ao variety of speaker com- 


nev professional tape pre 


fier the Model HFP-1 na heen 


binations. For example, in the 12”' trod iced by Pe efron cer pararene 
Klipsch you can install a single 12’’, 211 EF. Cullerton, Chicago 16, Ill 
two 12° speakers or a tweeter- The unit offers frequency response 
woofer combination. of 50 to 12.000 eps > 3 db with a mini- 
@ Attractively styled to blend with mum of distortion. It includes an 

any interior decor, the Klipsch Rebel IV luminated vu meter, centered in the 
by Cabinart comes in Limed Oak, brushed-copper front panel. Used wit! 
Honey Walnut, French Mahogony and the company’s intermatching 9T-3M 
Black Lacquer. 


tape transport mechanism, § the 
"Popularly Priced” un 7 = a a gery: 
playback system which IS Sat oO 
. ” 
$69.00 Net for 12° model comparable to professional equ 
*$87.00 Net for 15" model The controls on the HFP-1 


recording vu meter, gain cont! 


*Net prices, : 
slightly higher power switch, a record-play 
Precision Manufactured High Fidelity Cabinets of Character West and South and a compensation switch 


Cook Laboratories 114 Manl 
75 NORTH IIth STREET, BROOKLYN 11, N.Y. St.. Stamtord. Conn. has introd 


* G &H WOOD PRODUCTS CO. ae Ce 


Pioneers in radio furniture for high fidelity equipment 


TREMENDOUS BARGAIN! '| New EICO PROBES | 


IN CONICALS || <i -Eercomp 
| — SCOPE PROBES 


16-ELEMENT | SCOPE DEMODULATOR PROBE 
CONICAL ARRAY || kit $3.75 WIRED $5.75 


With Hi-Band Adapters 
Sturdy se" Elements 


KIT $3.75 
$499 EACH IN SINGLE LOTS = 
LOTS OF 3 = $5.30 EACH DIRECT PROBE 


KIT $2.75 WIRED $3.95 


LOW CAPACITY PROBE 
WIRED $5.75 


} 
4 


inexpensive “Clip-On” which converts 

WYP PROBES any home phonograph into a binaural 
unit 

The “Clip-On” provides a “side-car” 

type arrangement with 's” mounting 


( é Sté aare art ves 
pei PEAK-TO-PEAK PROBES holes for any two standard cartridge 


The expense of a special binaural arm 
UHF Corner Reflector nuk, ccc eee Sas has thus been eliminated. With the 


ONLY 99 cors ors - new unit ordinary arms, including 
$ SINGLE LOTS . changers, are provided with mountings 
Thia ? 


$3.50 EACH 
rer Rett ' 


VTVM RF PROBES 
> Tae cae KIT $3.75 WIRED $4.95 


13.50 carton 


which track the twin grooves of the 
company's binaural records 
Model MWe STAGE Prone Regular single-track LP's may also 
__ ONLY $4 be played. Further information on the 
— — -95 “Clip-On” is available from the com 
pany on request 


tree 
Hered 


! fou 
ue a Ue 


catatog—Contains 
See these amazing probe values at your jobber 
PRICES FO 8 CLEVELAND. On10 today Write now for FREE catalog RP 5. Read 
t © tha ; 


ete murchas 7 . EICO'S other ads in this issue—turn to Adver- SOUND LEVEL METER 

: A nergeuaa ts corr ttumce Industrial Television, Ine 369 Lex 
ington Avenue, Clifton, N. J. has added 
the IT-140M sound level meter to its 
line of electronic equipment 


M 


weal cagenag ELECTRONIC TRUMENT CO The new unit is portable, lig 
THE HOUSE OF TV VALUES ghee ent BME | weight, and pocket-sized. It can by 


r 5 64 WITHERS STREET, BROOKLYN, NEW YORK 
105 Delco Building Cleveland 3, Ohio used to check the frequency responst 
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BROADCAST BAND 
and AERO 


Ideal for Use in Boats, etc 


‘ 


ALL UNITS BRAND NEW EXCEPT CONTROL BOX $69 5 
MN-26-¥ 


MN. 26-¢ 
MN-26-¥ 
MN-20 € 
MWiN-S2 * 


Low Freq. Crystats 
ter, * spc 


-FT 241 A tor SSB, tattice fil 

54th harm channels listed by tund 
Fractions omitted 

See previous Radio-TV News issues for trequencies 


49% each 10 for $3.00 
BC-433 RADIO COMPASS RECEIVER 


200 to 1700 KC, used, excellent $ { 4 95 
condition less tubes ’ 
used, as is, less tubes and cover, $6 95 
excellent for parts only ‘ 


BC.is4 $4.65 
1.79 


$3.95 
7.00 
5.95 


-14.00 


BEAM-ROTATOR 


BEAM ANTENNA SEL 
MIiITEt 


Bt 1+ FM Tra itte 


YN TRANS 


$12.00 
$14.95 
$11.95 
NEW TG-34A PORTABLE KEYER 


$24.95 


$14.95 


aa + tM Tra 


BC-929-A 


$14.95 


BC-746 TUNING UNIT 


$1.29 


HAND SET 


$2.95 


1D6/APN4 


$39.50 


UHF TUNABLE RECEIVER 


s 


Hundreds of itten in stock WRITE FOR NEW 
BULLETIN AND PRICES Shipment 
warehouse 20 Deposit on order Minin 
order $5.00. Ulinois resident add regular 

Price ubject to 


tax remittance change witho 


notice 


Mikes, Headsets & Microphones 


Telephone chest unit rF-l W 


$2.39 


arbon mike = 
SCOOP OF THE MONTH 
BC-454—3 to 6 MC 


craft Re. has 


is & 1. F. chan 
Easy to convert to a hot 10 meter $ 95 
condition 
ia 4 ‘ 


ecetver 
TH TUBES. Exc 


ONLY 


AT THE OLD PRICES 14 
As ts 


Bt 
BC.4 
‘ 


ARC-5 R-28 
Two Meter Receiver, exc. cond, 
Complete with tube 


$117.95 


NAVY ARB RECEIVER 


$39.95 


MARKER BEACON RECEIVER— 
AIRCRAFT 


$4.95 


OIL CONDENSERS 


98c 


$9.00 


S$ 89.50 
89.50 


S$ 7.95 
24.95 


CRYSTAL SETS 


$49.50 


MARK II TRANSMITTER & RECEIVER 


$59.50 


For Your Convenience! 
RW" West Coast Representative! 
ELECTRONICS TRADING POST 
1632 Venice Bivd. 
Phone: Richmond 7-4104 


BC1267 TRANSMITTER AND 
RECEIVER 


, KW pulse « 


“51495 


excellent condition (less tubes) 
good condition 


with 21 tubes $24.95 


RA-105 HIGH VOLTAGE POWER SUPPLY 


FOR ABOVE 


$16.95 


NATIONALLY ADVERTISED 


304TL 
1 
oP $ 39 10 for 
3BP) ee 808 
SAP! 


4 for $8.00 7208Y 


QUANTITY PRICES AVAILABLE 
i 1, CKO 6276 
4, 12A5, ThA, TES it, 6F5 


10 tor $30.00 


TRANSCEIVER 


DYNAMOTORS 


DYNAMOTOR 


$4.65 


$4.95 


MA 
7.50 


$2.95 


$1.95 
$5 on 
$1.95 
$22 95 


$14.95 


$5.95 
$49 50 
$49 50 
$14.95 
$39.50 


wr wow _R_W ELECTRONICS 
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Dept. N, 2430 S. Michigan Ave., Chicago (6, lil. 


PHONE: Calumet 5-1281-2-3 


BUY NOW! 


and dynamic range of high-fidelity 


ck THESE N. J.R. 1. TUBE PRICES JSR eee 
applications include checking individ- 
CheS\/ 70% 1» 90% OFF List 


Guarantee 


ALL NJRT TUBES 
ARE BRAND NEW 

AND FULLY 
Snes ' GUARANTEED FOR 


6AT6 
6Au4cT ONE YEAR 


6AU6 

6AV6 

6GAx4GT 

6B8A6 6sa7Gcr 

6BA7 618 

6acs 6U8 

6806 6vecT 

68E6 ewacr 

68G6G 6wect / 1287 
354 e 68H6 “ oxa 12877 
ava 6816 exscrT 12SA7 
5az4 6nK7 7&6 12SK7 
6u4G 6AL7GT 7F8 12SL7GT 
svsarT 6BQ6GT 12AL5 12SN7GT 
573 6BQ7A 12A16 128907 / F idspeaket record 
5Y¥4G enz7 12AT7 125R7 met 
6A3 ‘ 6C4 F 12AU6 12V6GT corders, etc. Acoustical I 
6A6 6cne F 12AuU7 19BG6G checked for recording and noi 
6ant 6C06G 12AV6 1978 
ears ere 12AV7 25806GT can be measured in buildings, homes, 
GAF6 645 12Ax4GT 251.6GT 4 factories, subways, ete 
6AG5 ‘ 616 12AK7 25w4cT 1174L7GT ’ T - 
6AI5 ; 6K6GT ; 128A6 4 2526 807 The IT-140M comes complete with 

carrying case, batteries, and micro- 


phone. 


FREE FIVE 1L4 TUBES INDIVIDUALLY CARTONED LIST 
LAP mix Tus $1.39 $11.25 WITH EVERY ORDER OF $25.00 OR MORE. : 
‘ Many 7 volt types not listed All tubes individually boxed. For 
Sosoiy Wo toc AC CINE BSSN: Hl Savior seler Prices subloct > choses. “Al codert ohintes ~ ensayo ect 
pny A ga a $5.95 FOB 2%, discount if full remittance accompanies order. 25% River Edge Industries River Edge, 
deposit on c.o.d. shipments w Jersey is now offering a new line 
SEND FOR FREE TUBE LISTING of popularly-priced matched cabinets 


NEW JERSEY TELEVISION SUPPLY CO. "licaaes tae aur cae abd 
Sole Distributor of NJRT Tubes in the set, a chair-side remote con- 
906B WESTFIELD AVE., ELIZABETH, N. J. EL. 3-6166 eee ee 


and a speaker enclosure rhe controls 
for the TV set and spe iker are con- 
tained in the step table 

Each cabinet is so styled that it will 
fit in with any living room decor. The 
TRAINS YOU ' cabinets may be finished to suit the 
IN SPARE TIME homeowner Catalogue W-1-54 con- 

AT HOME tains full information on the new line 
and is available on request 

= nu - 


AW ELECTRIC 4 DEPENDABLE 
clock! TIMER! The purest substances in the world——99.- 


. 99999999 per-cent pure—are being made 
u 2 : at Bell Labs by means of a new and 
simple refining method developed there. 
These substances have only one atom of 
impurity in ten billion atoms of the mate- 
rial_-about the same as a pinch of salt in 
35 freight cars of sugar. The new process 

u“ is being used in refining germanium for 
ince by Coyne Stall, So pract 1 you ¢ > ot | transistors. W. G. Piann, left. inventor of 
quicl KARN MONEY IN ACTYV-R : the “zone-melting” process, is shown op 
SALES AND SERVICK BUSTIN erating the equipment while J. H. Scatt 
part time or full time. \ mat : ‘ holds single crystal of purified germanium. 
PRAINING but COSTS 


‘ 


AT LEAST A 


prt 
SEND COUPON for DETAILS FREE 
! I corpo BE LONM Pict 

I 
! 


wh .. 
\ sae, 


N TANG 


j &. 8 
A TECHNICAL TRADE INSTITUTE CHARTERED NOT FOR PROFIT e 6 Lots 
500 5, Paulina Dept. 54.015 Chicago 12, Hiner Special Each $3.27 Fach $2.97 


eee tet eee 

BOW. COOKE, President 

COYNE FERCTRICAL SCHOOL 

500 S. Puutina St., Chicage 12, TL, Dept, St-tEES 
PREP Picture Polder and d f r Tel 
lec tronics Llome Train 


| 1012-14 McGee St., Kansas City 6, Me. i 

) 78 k-Timers. § enclosed, 

O) Send Free B-A Catalog 
Name 


Address 
Cit 


y tate 
wm an sede portege for perce) govt shypmectt 
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1954 PHOTOGRAPHY DIRECTORY 
& BUYING GUIDE 


PHOTOGRAPHY BLY | 


DIRECTORY 
ne a) 


ome 


ever published 


Compred 
by the editors 


@ the first complete photographic 
consumer buying guide ever 
published. 

@ easy to use. .. easy to under- 
stand... 

@ lists and describes virtually every 
photographic product, every 
piece of photographic equipment, 
available in the United States... 

@ provides expert advice on the 
selection of equipment and 
materials best suited to your 
particular needs... 

@ a money-saving, time-saving 
buying aid for everyone 
interested in photography. 


ON SALE APRIL 27th 


AT NEWSSTANDS AND CAMERA STORES ONLY 
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“the ORIGINAL 
NON-INFLAMMABLE 


NON-CONDUCTIVE 


LUBRICANT CLEANER’”’ 


Available in 
2 o1.,4 02.,8 o7. 


QUIETROLE .. 


and most reliable lubricant 


. the original 


cleaner quiets tele- 
radio 
switches*® and other moving 
parts. Why take less . 

avoid imitations order 
QUIETROLE, developed after 


years of research 
NO GUM! NO GOO! 
NO GRIME! 
Carried by recognized job- 
bers . . . everywhere! 


*Unequaled for TV front end 
switches. Contains no ‘thinner 


noisy 


vision and controls, 


monvfactured by 


E QUiETROLE 


Spartanburg, South Carolina 


Community TV 


ued ore page 


ermont, lor cxampt 


vas S3000 for a total of abo 


in other locations cable 


each am 

for each pol 
ind light com- 

100 and 82.00 

ent il 

Cones } Wn irried 
vn, the 


into 
<penses of 
tribution istallation 

be COVeETEUt i wort rovre CS ince 
each ubseriber ) it the time 
ot connection This means that for 
the average 


S20.00 ( | eribel the 


ection cost ol about 
commu- 
nity TV operatol receives about 
$125 which cat 


ol the 


applied to the cost 
and 
total investment 
WOrkK Progress Rece 
that at the be 


about V0 ot the 


main distribution system 
finally pays back the 
as the 


ence 


nt experi- 
indicates inning 
homes or more will 
After a fe 


man as 70¢ of the 


sign up at once years of 
operation, a 
homes can be join the 
local community TV service 
As concerns the FCC, the onl 
community TV sy 
minimum r.f. radiation reg 
eneral to all TV 
equipment. The eq 
expected to fulfill these 


expected to 


limi- 
tation on stem to 
date is the 
ulations ; lying in 
receiving ipment 
supplier can be 
many cases the 
FCC in- 


consid 


and in 
installation may have 
Other legal 
greatly on 


requirements 
1O Pass 
spection rations 


will 


tions 


depend local recula- 


but certam basic probl ms exist 
in most instances 

To fix the 
prise, the first step will usually be to 
local 


such as the 


status of the new enter- 
obtain a 
utility 
electric companies have 
tablish 
for the antenna 
for installation of 


franchise as a_ publie 
telephone, gas, and 
This will es 
such things as real estate taxes 


site, casement rights 


poles and cable 
rights for use of 
utilities 

local ordinances 
in the town limits. A 


with 


easement 


to other 


poles be- 


longing and various 


waivers ol concerning 
local law 


expe rience 


able to give 


wiring 
ibly 

field 
detailed picture of the various 


firm 
in the 


pre fer 


utility 


one 

will be 
a more 
legal hurdles which must be 
To date we of no instance 
legal restriction has prevented an oth- 
community TV sy 


overcome 
know where 


erwise feasible stem 
from operating 

of the fastest 
big TV family 


subscribet 


Community TV is one 
children of the 
both the 

substantial 


growing 
and 
benefits. The 
dependable TV 
Which otherwise would be 


and promises 
the operator 


subscriber gets recep- 


tion either 


impossible or else only marginal i) 


PNNI/CAI 
DINUNCIV 


cr 


NO 


LIST PRICE $ .80 


PATENT APPLIED FOR 


e Low Loss, Permanent Connections 
Of Transmission Line and Phasing 
Strips To TV Antenna Elements! 


e For UHF and VHF Antennas! 

e For All Types Transmission Line! 

e Eliminates Roof-top Soldering Jobs! 
e Quick — Easy: to Install! 
. 


Available In Two Sizes To Fit All 
Antennas! 


CATALOG 263-S For all UHF Antennas 
and most VHF Yagis, Conicals, Inline, 
and other type antennas where dis- 
tances between terminals is 4” or less 

CATALOG 263-L For TRIO Zig-Zag, and 
other antennas where distance be- 
tween terminals is 6" or less 

Your reputation hangs on fine threads of cop- 
per. Use the MOSLEY “Y-TY” on Every Instal- 
lation Job To Stop Antenna Call-backs! 

The NEW MOSLEY “Y-TY” now available at 
Radio and Television ~ — 
Parts Distributors 

Coast-to-Coast! 


WRITE FOR FREE COPY & 
OF THIS CATALOG 


ce Be 


CK ROAD 


ST. LOUIS 14, MISSOURI 
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COME SEE... COME SAVE AT PLATT'S NEW 
SUPERMARKET OF VALUES! Here's really sensational news for 


all you fellows who like to shop 
in person! We've remodeled and enlarged our giant retail store at 489 Broome S$t., N.Y.C., 
to display ALL of our terrific, hard-to-get equipment. Unfortunately, this ad permits us to 
list only a few of our many, many sale items, so why not come down now and browse oround 


SPECIAL! eeeeeseeeeeseeeeeseeeee 


; , SAVE! SAVE! SAVE! 
San 8128 eee LS 
‘ ' ® t < 
: . 


LIMITED SCR-522 RECEIVERS 
LP-21-A LOOP 
$19.95 eeeeeeeeeeeeeeeeeeeees 


MN-26C INSTALLATION CHECK THESE GREAT SAVINGS! 


SA. 1 APN-1L ALTITUDE Limit switch 


Measuring AM 


(Continued fro yh 


magnitude of the 
probe becomes a critical fun 
the position of the cable, and may 


be affected by the operator position 


in the room This problem can be 


‘hange in the length ol 


+} fing SPECIALLY PRICED 
he operating 


requen 


solution be« 


$3 
10-148 APN-L ALTITUDE INDICATOR 


1-658 COMPASS LEFT TO RIGHT INDICATOR 


182A 60 


rt 10 RADIO FILTER 
7 
‘ % 


w F.21 ARRAS RADIO FILTER 


4 


Kilowatts,” the main powe1 
picks up ifliment ener 
cause difficultic in cope opel 
The use rf. filtering in the 
supply leads is the recommended s 
tion to this problem This situation, 
incidentally, exists when any method 
of modulation indication em; ing a 


FL-S RADIO FILTER 


SPECIAL! Complete aliat BC-221 Frequency Meter 


ve $10.55 


ELECTRIC MEGAPHONE SYSTEM 


: $139.60 
> . oo “ 4 . . ® 40 
j ; tor frequency alignment and GUARANTEED ; - 
| 3 TUBES [ih"°.cir0) TUBES 


scope as an indicating devi Ss used 
The method of modulation indication 
cribed in this article j probably 

to use with high-power trans 
mitters than methods which require 


direct connection to the modulation 
circuits of the transmitter becat 4 
satisfactory operation may be obt > 
when the probe l connected + 
For Rural Areas, Hotels, Commercial 

Steamers, Bail Parks, Etc. BEST VALUES IN PLUGS! 


shield (outer conductor) of the tran 
mission line at a distance of a foot on 
more from the cabinet and the cvround 00 
lead is connected to the transmittel! 
cabinet 


The accurac of this method 


TIGVIISe9 


25 
45 
25 


modulation ji also dependent on HEADSETS 


linearity of the direct-coupled 


fiers in the oscilloscope Scopes whi 


$149.50 


SCR-274N 


etn’ | \ — 
Peake aRc-s 


EQUIPMENT 


have a tendency to drift in centering 
or a lack of balance are not itistac 
tory for accurate modulation measure 
ments he direct-coupled amplifier 
system of the RCA WO-88A_ oscillo- 


scope is sufficiently linear and stable to 


vi w 


RECEIVERS USE ust ' 
190 t KK $29.95 $49.95 Field | 
4 tob™ 24.95 e 
69M 13.95 9 . Telephones TELEGRAPH 
be used successfully with this system 2 
of measuring modulation. The RCA 


demodulator probe WG-291 is satisfac 


TRANSMITTERS 
2 to 3 Me 
4 


45% $9.95 
449 we 
T 15 ARC § %) ty 800 * 


ADDITIONAL EQUIPMENT 
BC 4560 at 


tory and convenient for use as a crys- 

tal-diode detector and low-pa filter. 
“ 437 

Ww) t Hos (3 Recetwer Ss / i 338 L. 

trot Box ( Transmitter ‘ sa 

es ~ Ae « a fit rt 321% 445 3.95 

ives ach SENSATIONAL SALE! 

eh ' Se ARC-5/R-28 2 MTR RCVR 


Transistor Tester 


(Continued from page 39) 


A 4 


sary to reverse the batteries. A switch 
could be added for this purpose, if de- 
sired; however, this was not felt to be 
worthwhile here. 


TUNING UNITS—BRAND NEW 
Tu-25 t 
' Tu ia 
ONLY $5 95 eact 
METAL CASES 1 t $1.00 
TAKE YOUR PICK FROM THESE BARGAINS! 
c ALS f t ine ‘ ! 


RvsT 


For convenience, this circuit was 


‘ cous 


RADIO CONTROL BOX BC-732-A 
‘ : ! ‘ ARN K i ’ $ . 


built in a small metal chassis, which 
contained the batteries (penlight cells) 


as well as the various components. It 


PRE-AMPLIFIER 
MODEL K-1 


is merely necessary to plug in the 


transistor, connect to the signal gen- 


erator and voltmeter, and proceed with 
the test. 


T-44 MIKE 


MICROPHONE SUPER-SALE 


HIKE ‘ 97 , a zu 
} HANDSET 74 ir i eee $3.95 
MINIMUM ORDER $2.00 
1 Delivery 3 


oan PLATT ELECTRONICS CORP. 


F.0.B., N.Y. (N.Y 
nts add sales tax to yor DEPT. A, 489 BROOME ST., NEW YORK 13. N. Y. 
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“best amplifier for the money I've ever owned” 


Other owners say: (owner's comments on returned guarantee tags) 
“amazed at its performance—idea of fully 
encasing the amplifier is brilliant—a group of twelve persons, 


upon hearing this amplifier, 

judged it the best 

dollar for dollar buy on the market 
~~ more than satisfied — 

I am sure every owner is as proud 
as I am of his 99-A amplifier.” 


FREE BOOKLET 


First And Only Book With 


COLOR TV 
CIRCUITS & 
SERVICING 


a See Actual 
Circuits Used 
In Color Sets 


@ Color TV 
Principles 


@ Simplified 
Color TV 
Servicing 


JUST OFF THE PRESS! 
Everything You Want To Know 
About Color TV! 


Down-to-earth explanations of color TV cir- 
cults with actual diagrams of various 
manufacturers. Basic principles told in 
everyday lanquage. NTSC system explained 
in detail. Trouble-shooting and servicing 
simplified. Detailed explanation of color 
TV theory. Over 100 pages packed with 
all the answers on color TV. Profusely il- 
lustrated. $2.95 postpaid. ORDER BY MAIL 
TODAY... NOW! 
Dept. P3 
BEECO Mathieson Building 
Baltimore 2, Md 
4 


12 


HERMON HOSMER SCOTT, INC. 385 PUTNAM AVENUE, 


Ix 
. ’ Pe 
CAMBRIDGE 39, MASSACHUSETTS 


RECEIVING 


TUBES 


AT TREMENDOUS SAVINGS 
OVER REGULAR WHOLESALE 


Other Tubes Available At Same 
Low, Low Prices 


Brand New Pix Tubes 
Full One Year Guarantee 


With 
aT 


¥ 


Onty The Tee 
Brands Such 

As RCA, GE, 
svt, CBs. 


o 


Latest Code Dates @ Boxed « Fully RTMA Guaranteed 


$1.59 
$1.29 


$149.00 
$1.98 
$10.95 


STUART ELECTRONIC 
DISTRIBUTORS 


Dept. R-4, 149-09 Union Turnpike 
Fiushing 67, N. Y¥ OL 8-3553 


TERMS 
POR 


Mac's Service Shop 


(Continued from page 74) 


capacity WW ig ven with the 
front mmer screwed clear out I 
manag o back the adjusting screw 
of the rear trimmer off a couple of 
turns, and then everything was all 
right. What are you looking for on 
that set?” he broke off as Barney 
scrutinized another little set he picked 
off the bench 

“I’m just making sure this one ha 
no trick trimmers,” Barney muttered 
“I can't make it track, either. In thi 

though, the oscillator tracks with 
the dial all right, but the r-.f. section 
will not track with the oscillator. If I 
peak up the r.f. at 1400 ke., it is way 
off at 600 ke., and I have to back the 
trimmer clear out there to get any 
sensitivity at all. The if.’s are right 
on the nose, and I can’t see a thing 
wrong with the loop antenna. What do 
you make of that?” 

“IIm-m-m-m, it sounds as though 
you have too much capacity on the lov 
end of the band, doesn’t it?" Mac re 
flected “Apparently when you tun 
from the high end to the low, th 
capacity of the loop-tuning portion of 
the condenser increases faster than it 
should I see you've bent the outside 
rotor plates out as fa 

A he ‘ 
looking at the tuning condenser. Once 

he picked up a screwdriver and 
carefully pried 
the stator section of the r.f. tuning con- 
denser. The set instantly came to | 
on the low end of the band. The bent 
out rotor p! ites were returned to the 
normal position and the r.f. trimn 
was adjusted at 1400 ke. Then the sct 
was tuned to 600 ke. Moving the rf 
trimmer screw in either direction now 
made the output fall off 
that the r.f. circuit wa 
fectly with the oscillator 

“The stator ection of the 
ing condenser had shifted,” Mac 
plained, “so that the rotor plates 
lonver were centered between the 
tor plate In fact, when I looke 
the closed condenset | 
though the plates were ne 


as you could ” 


talked, Mac was carefully 


sideways on the en 


indicat 
tracking per- 


late mountings 


looked eve 


Incidentally 
happens pretty often 
ever the rif 
with the oscillator, the 
do, even before you start bending plates 
is to see if something like this has not 
happened 

“Well l you’ raightened out 
every one of my puzz with nothing 
more than your little old screwdriver,’ 
Barney answered; “but here’ 
bet will make you use something 
When this set came in, it had a very 
bad case of home-talentitis. A screen 
bypass had gone out, and then th 


section ret 
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"and 4 ¢ install a 


Wala f ) antenna” 


‘ 
suyers are getting wiser. The 
quality of their TV reception i 
your responsibility ... and 
they'll hold you to it! For your B fo) 
protection, sell and install ' 1m 


WALSCO, the finest antenna 
ever built for VHF and UHF 


WALSCO IMPERIAL CONICAL (all-channel VHF) 


Featuring the new, exclusive 
“Barrier Disc” Insulator to prevent 
shorts and maintain lasting high gain 
pe rmance anywhere. D 1 for 
« ! vel] } ( rel 
Not affected by rt,! t 
inotr t 
har ire prevents cor1 I 
per ‘ ly. Pre 
guara tee ‘ 
S e Bay only $9.95 1 \ 
( D il ¢ iI j 
Li 
T 
+++ +++ 
+++4 see 
+4 +4 
+4 +4 
4 
s 
s 
# THONGS SORPORATION 
+4 
Sy tt 


3602 Crenshaw Boulevard, Los Angeles 36, California Branch 


Overseas Distributor: Ad Auriema, inc., 89 Broad St., New York 4, NY Canadian Factory Distributor Atlas Radio Corrs 


re 
WALSCO CORNER REFLECTOR (UHF) 
} ther UHF antenn el t 
ll three ] 
(2) all-char 
ertical and } 
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iT PAYS TO KNOW! 
The Basie Principles — 
AvOts Constructio lt ition 
RADI et aan Kep it ’ 


rrouble Shooting 


Stevic 
Terrie a 


Gara ~ 


erence & Tlome Study llow to Solvw 
Radio Trouble Answer Your Questions, 

Get this Information for Yourself. 

7 DAY TEST—ASK TO SEE IT! 


ow--------MAIL ORDER---------- 


AUDEL, Publishers, 49 W. 23 St., N.Y.10, N.Y. 
Mat AUDTLS Vv. RADIO SERVICE LIBRARY 2 Vols. $6007 
days tree trie Ay 1 OO. HM. ft will remit $1 in 7 days and $1 monthly 
unt $6 is paid. Otherwise t will return them 


Name ELECTRONICS 


Adktress Dept. 8-D 

7552 Melrose Ave 

Los Angeles 46, 
Califernia 
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REUBKE, JULIUS 
SONATA IN © MINOR FOR ORGAN 
ON THE 9TTH PSALM 
LISZT 
FANTASIA AND FUGUE ON BLALCAUL. 
E. Power Bigg on the Old Boston Music 
Hall Organ at Methuen Memorial Hall. 
Columbia MEL 41820, NARTB curve. Price 
$5.95. 
Calling 
One of ! mi 
stration record 
can't remembe 
ran record so much 
erything to recommen: 
re prod iction of the won 
ton Music Hall 
splendid performance 
ne of the 
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the pioneer eff 
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story of this 
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organ now repose nm the I 
uen Memorial Music Hall, at Methuen 
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ives today in h 
on the 94th Psaln 
the grand manner. Frankly, many peo 
ple consider this ery overblow: 
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RADIO & TELEVISION NEWS 


ospret | WE’RE IN OUR NEW BUILDING! 


is an inspired 
ipuntal great- 
the leo I. Meyerson 
19th We are now operating from our new ultra- 
re and modern electronics building — geared for 
piect greater efficiency and faster, more 
th the complete PERSONALIZED service than ever 
. UK . , * before! 


to have 


Per Month 


54 Per Month $4730 (12 months) 

is bl (12 months) $59.95 CASH DOWN 

reproduction here is o $32.42 18 MONTHS 

Reubke and the sonor $12.00 CASH DOWN ) onversion Receiver 535-33.3-Kc in 

tr wondrou 6 bands. 2 RF stage ariabl 0 yn 

oductior one : : Communication receiver with built in band width selectivity, 25( ‘ 
..? speaker covering 540-Kc to 44 Mc in four Ke 10 watt audio output 

ef : bands. One RF stage, 2 IF stages veltece reaquictor, balles? tubs 

NARTB curve vill d HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

id I leave to yo wn MODEL 12 MONTHLY DOWN CASH MODEL 18 MONTHLY DOWN Case 

NUMBER PAYMENTS PAYMENT PRICE NUMBER PAYMENTS PAYMENT PRICE 

$10.90 $2 


$19.07 


te and discretion the 


hoost. In mv acoustic ‘ 5. 38C $3.97 $ 5.00 49.95 


ibout 4 db of hoost ? ae ! 


tic result. Be careful! ¢ O”V a 
like friend Joe ] he 5 ‘ $ $109.95 | $13.62 
) 19.95 17.20KmTR $24.50 444 


hich begins ‘oOlur ne , i $12 


Get your BIG NEW 1954 WRL CATALOG 


F RR E E offering the greatest selection of radio and 


television equipment, parts and supplies 


GRIEG 1954 for the Novice, Experimenters, Hams and 


PEER GYNT on we CATALOG il 


Oslo Philharmonic Orchestra conducted 
by Odd Gruner-Hegge. Mercury MG : write—wire B! Tuy doa LanoRnaTonies R.s 
. >.: . " led ae 18.27 w Hrosdway 
—— AES ror . = ‘“ i PHONE 2-0277 _— oncit @tutts, te 
‘. th time the n : : a ae 
Mor 


CORONA RADIO KITS 


LABORATORIES ] emamee sLurrs 
RADIO and TELEVISION ELECTRONICS EASY TO BUILD @ EDUCATIONAL 
i ee ihe Mien EXCELLENT RECEPTION 
New Classes (Day 


tong — ist Broadcast 
Superhet 


e send ~@ 


1owa 


ee Placement Service for (rac ates 
Free Catalog write Dept. RN-54 
RCA INSTITUTES, INC 


' 
A Service of Radio Corporation of America 
$50 WEST 4TH ST.. NEW YORK 14. N.Y $]Q75 


ROCKET 115% 


ete, / 
RADIO-TELEVISION | Gre: 


Get More Service Calls with 


the other dise and per \ 
better and in certain sec asin } EICO DECALS 

tanding The inclusion For Store Windows & Cars 

iterial and the ithenticity i 

nce make this = y+ , 5 ise anneal ggg AF ee 
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t Strine tone ibo 


AES cu needed slig reble cu 
Moderate quiet riace 


AT HOME ONY 
With the New Improved 1954 ‘| g* 


Progressive Radio“ EDU-KIT” 


NOW INCLUDES 


SIGNAL TRACER 
and 
CODE OSCILLATOR 


@ ABSOLUTELY 
NO KNOWL 
EDGE OF 
RADIO NEC 
ESSARY 

@nO ADDI 
TIONA 
PART 
NEEDED 

@ EXCELLENT 
BACKGROUND FOR 
TELEVISION 

© SCHOOL INQUIRIES INVITED 


@ 10 DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 
t’ offers you a Home Radio Tect 
th. bottom price You will tea 
and Diagrams 


and trouble 
will receive 
will receive 
the i you 
ourse costing 


EVERYONE 
ot t 
ymind i tence o 
oung and old: by & 
personnel and veter 
No instructor is require 
imple and clear You annat 


PROGRESSIVE TEACHING METHOD 


coedingly clear 
diagram 


The Progressive Radio ‘ 


You will ecew 


“EDU-KIT"’ 


Troubl 
it be ’ 
tt batted 


FREE EXTRAS 
® Electrical & Radio Tester © Electric Soldering 
tron @ Book on Television © Radio Trouble-Shoot- 
ing Guide © Consultation Service © Quizzes 
© F.C. C. Training 
ATTRACTIVELY GIFT PACKED 
PROGRESSIVE "“EDU- aah INC. 
497 UNION AVE EPT 
BROOKLYN 11, N. Y. 
eee ee eee ee ee ee ee ee ee 


MAIL TODAY—Order shipped same day received ry 
Bio Day Money-Back Guarantee, Include ALL FREE 


RN-29 


Edu.Kit'’ Postpaid. | enclose full payment ) 
5 (U.S.A 
Edu. Kit" 
45 (Outside i 
250 V. Adaptor tor 
Edu. Kit c.0.0 5 plus 4d 
(U.S. ently.) 
additional information describing Edu | 
No Obligation 
Send me FREE Radio-TV Servicing Literature t 


Address ' 


" PROGRESSIVE “EDU-KITS” INC. § . 


8 497 Union Ave., Dept. RN-29, Brooklyn 11, N.Y. 
ee 
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1 enclose full payment 


“Edu-Kit"—§2 50 
1 will pay §$!% 


Name 


SALZEDO, CARLOS 

LIGHT DANCES FOR HARP, TRAN- 

SCRIPTIONS FOR TWO HARPS 
Carlos Salvedo and Lueille 
harpist«. Mereury MGLOLAA, 
Price $1.85. 

Lover of the h ill 
one Here | i grea ig dose 
h ivy by CC 


I awronec, 
ARS curve, 


Salzedo. one of 
rtuoso exta 
tten 


n mood f 
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wal with 
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tured here 
about the reco! 


mi 


RACHMANINOFF 
SONATA IN G MINOR FOR CELLO 
AND PIANO 
Joseph Schuster, cello and Leonard Pen- 
nario, piano. Capitol PB218, NARTB 


curse. Price 85.70. 


ld 
» other The cello 
1} mooth } mo clean 
the ba ne between 
then i ! and itintained 
throus i | forman I don't 
pretend 
flawle 
note here 
ire not enouyg 
tween these 
ician The music 1 ery 
Ivrical with that distinctive thread of 
melancholy running through it that is 


ful rapport that ex! 
two n 


so characteristic of Rachmaninoff. Not 
for vou lovers of the ines ind the 
bang, but just as telling and effective 
in its own way. Highly recommended 
NARTB curve was adequate M 
trols set flat 

Capitol surfaces 


ith con- 
Typical dead quiet 


SIBELIUS 

FOUR LEGENDS FOR ORCHESTRA 
Danish State Radio Symphony Orchestra 
conducted by Thomas Jen London 
1.1843, ffrr curve. Price $5.95. 


Here is the other side of the record- 


LEADING TELEVISION 
DEALER TELLS YOU 
THE VALUE OF KRYLON 


@ “I use Krylon on the high voltage 
sections of TV receivers, 
and on the antennas as well 
It does a good job, cuts down 
contract calls, and | know it gets the 
word around about my servicing 
reliability.” Edwin G. Schaffer, 
President, Edwin G. Schaffer 
Company, 7920 Frankford Avenue, 
Phila., one of the Quaker City's 
most progressive television 
organizations. 

KRYLON 100% Acrylic Spray is 
a crystal clear, high dielectric 
strength coating in a push-button 
dispenser. For all high voltage 
sections and component parts of 
television receivers. Because of its 
weather-proofing qualities, it is 
ideal for coating antennas, 
lead-ins, etc. 


“The 
most 
important 
handyman 
in the TV 


industry.” 


KRYLON, 


2038 Washington e.. Pr 


1 4 


C. 


) 


At TV Jobbers Everywhere 


It PAYS to 
ADVERTISE 
RADIO & TELEVISION NEWS 
has the 
LARGEST CIRCULATION 
of any magazine 
in its field 
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HAM CLUB DOINGS 


HE Fresno Amateur Radio Club. Ine. 

will hold its [2th annual hamfest on 
Mavs Ist and 2nd. Dastime activities will 
be centered at the Fresno Motel on High- 
was 99 and will include hidden trans- 
mitter hunts, an forum. mobile 
judging, a ladies” program, and techni- 
eal The banquet, entertain- 
ment, and a drawing for 


anype " 


speech =. 
prizes will he 
held at the Fresno Memorial Auditorium. 
The event begins at 9 a.m, with the ban- 
qquet s« heduled for 7:30 ye.tne. 

liehet- $14.50 each 
tions may be mack 
WONTRK, 908 West 


fornia, 


and reserva- 
with Grant 


are 
Stores, 


bresno, Cali- 


OCHIESTER, N.Y. will again be heed- 
quarters for the Western New York 
Hamfest on Saturdays, May [5th at the 
Doud American Legion Post on Buflalo 
Riead. The program includes a mobile 
contest, DX forum, hi-fi recording dem- 
onstration, ete. The main speaker will 
be Oliver Read, WLETI, Editor and A--t. 
Publisher of Rapio & TELEViIston News. 
Mahe with R.A.R.A., P.O. 
Box Me Ze 


reservations 
1388, Rochester, 


Hk “Iam 
net prone 
city park in 

30th and 31«t. 

All hams, NYELs, and YI"s are invited. 
Special entertainment will be provided. 
Those requiring cabin reservations may 
contact Paul M. ¢ ooper, WOTGG, Eldon, 
Mi--ouri. 


radio 
I ldon 
Mays 


10-meter 
held at the 
Mi--ouri on 


Butchers” 
will be 
Lldon, 


HWE Eighth Annual Missouri Emer- 
geney Net pienic will be held at Kan- 
City’s Park in the Shelter 
House on June 6th. Basket lunch, free 
refreshments, prizes, and entertainment 
are planned. 

Standby mobiles will be used to guide 
ham- to the pienie grounds. Regi-tra- 
tion fee ix $1.00. 0 


us 


Swope 
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SAVE!...SURPLUS BARGAINS...SAVE! 


<1... CLOSE OUT 


- 


COMMAND SETS 
274N and ARC 5 
EQUIPMENT 


Type 
BC-4153 Reve 
i ' $i 


METERS— 
WESTON * SANGAMO 


All New. All D.¢ Square 


$3.29 each 
or 
3 for $9.00 


OIL CONDENSERS 


New 


$ 


RELAYS 
iCataa'st = G2 


IDEAL FOR MOBILE 


TRANSFORMERS & CHOKES 


TUNING UNIT BE 


PM Soeaker 
B Filters 


“ 100 
ALL NOVICE BAND XTALS 


Cash with order Prices subject to change without 


Please include approximat 


ESEGE SALES COMPANY, INC 


tice Catt ia orde 


TUNING UNITS FOR BC 375 
OR 191 TRANS. 


New 
$ 


LOOP ANTENNAS 


iA 
table Loop t 


C.A.P. OR 2 METERS 


Keceiwer 


Be TRANSMITTER 


(ft NAVY KAMITTER 


{ iu te A 
AVAILABLE—-$1.49 Eoc 


1s please include Sales Tax 


1306 BOND ST. at PICO 


e Excess retunded 


* LOS ANGELES 15, CALIFORNIA 
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“BASIC 
RADIO 
MANUAL" 


The BASIC RADIO MANUAL is a compre- 
hensive 248-page training guide, outlining 
step-by-step ao 36-Lesson Course on Basic 
Radio, accompanied by a practical Shop 
Project section demonstrating theories in 
action (learning by actual doing). The table 
of contents which follows is the best index 
to the value of this planned guide for max- 
imum effectiveness in Radio training... 


36-LESSON SECTION: Ii: 
trmity e lerms « ¢ 
vinbols Daderntatne 
ohm A Airchhott Voltage 
iwe W 
e Magnet 
Rela 
on & | 


oldering 


ectin 


of Volt Ohmimeter 
Peo hinge e Capacitor 
e Alternating Current ¢ The 
e Resistance ( 
M igre tie Induction 
Dripedanes 
Pulsating 
struction « wouun 
isties ¢ Girid ia 
Measurement 
Rectifiers « Af 
Voltage Doubler 
‘ower Suppl 


bprite tines 


tor e Principl 


on and Ik ae polio 


13 -PROJECT SECTION: 
vinbol mad 
Ohm's Law Apply 
ff I A\ppleatu 


Practice e meitor ¢ 


( ireuit 


Capacitive tame 

be setiithes stitn lu , 
tion © ‘Tube ¢ eter 
Crystal Receiver «  ¢ 
ACD) Power 
AC Power 
Audio Amplifier 


ipply « 


upply 


if you're interested in Radio ONLY 


self-study, or if you instruct $500 
in the subject, you'll want the 

BASIC RADIO MANUAL- 
the complete guide to effec- 


tive Radio training. 


ORDER 
TODAY! 


HOWARD W. SAMS & CO., INC. 


Parts 
or write to Howard W 

2203 E. 46th St., Indianapolis 
My (check) (money order) for $ 
Send 


RADIO MANUAL 


Jobber today, 
Soms & Co., Inc., 
5, Ind 


Order trom your 


enclosed copylies) of the 


“BASIC ($5 per copy) 
Nome 

Address 

State. 


C ity Zone 


loutude U S$ A. priced slightly higher 
el 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


NI ( ll ( iy you! 
editors | ) d 3 ry om 
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small 
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Selling Service 
The biggest problen 
I to keep itself 

known to enough peopl 
a suflicient 
ness re larly to pay all of 
Inte EApPenses 
better 


olume ot 
Oper 
and give the owner a 


than-average income If a man 


can't make a better-than-average in 


come by assuming all of the 
bilities of 


ness then he 


responsti- 
inning an independent busi 


owes it to himself and his 


familv to 4 t a job and let someone 


else arry the heavy responsibilities of 


management 


their studies of 
unsuceesstul service 


editors have reached conclusion 


that the difference in degree o 


success of one service business over 


another depends upon the extent and 


o their service 


Most fail- 


professional character 


sales promotional pro ims 
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With shops that 

motional pi 
isually 
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advertising section 


contined 
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ystem ol 
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accompli 
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important 
widely publicized 
a weekend 


spor tS 


when 
and at a time when 
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Promotional mates 
ra port able 

ld impel the 


tour! 
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shop 


advances 


cause few ri r TV service 


plan promotions ! hin 
f when the 


or them to be 


need the bu mmertime 


shops 
“service special” pi tior s ild he 
started early in J ied on 
through July and ri ! Fall 
promotions ] ld started 
middle 
One of the sel ed by 
repair shops to nulate busi 
offer sp 


istomer 1S 


“off-months” 
cials that 
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RADIO & TELEVISION NEWS 


i ser ea ‘ pyr" > Irish OFFERS YOU A 
SOUND RECORDING TAPE TO FIT 
THE PERFORMANCE REQUIREMENTS 


OF YOUR TAPE RECORDER 
Not ill tape reco 


inte 
fer ly 
Wher 

15.000 ce nad 

irat from 1001 (O00 cy 
Obviously, the 1 lvant 


wen id] 


to 


di Vvantag 


WHY PAY MORE FOR WIDER RESPONSE 
WITHOUT GETTING ANYTHING IN RETURN? 


1200 feet 
2400 feet 


eoeeeeneeneeneeeneeeeeeeeee 

At all leading rad ut 

ORRADIO INDUSTRIES, INC. 
OPELIKA 5, ALABAMA 


EXPORT DIVISION: M n Exporting Corp 


Qvick-Wedge RADIV eciuer "27 HONTHS 


INDIANA TECHNICAL COLLEGE 
Drives it, too! eer eee See ere 


Uncenditionsity Gua smtecd 


ASK FOR IT AT YOUR DEALER 


REOMAN COMPANY 233 50 Sm WEST SALT LAME CITY 1. UTAN 
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POWER 
ELECTRONICS 


JACK L. LEVINSON 
534 Morket St San Diego, Colif 
BEimont 2-7234 


APS-13 TRANSCEIVER 


hut 


aS 


6C-367- oy -wionantarygl AMPLIFIER 


: "$9.95 


3CPi_-CATHODE RAY TUBE 


$1.95 


RU RECEIVER 


Brand $3.95 


TCS-XMTR iy nape 


| $19.95 


BD-71 DYNAMOTOR 


$34.95 


HI-Fl HEADSET 
$3.95 


APN-| METER 


$1.95 


RS- a8 HAND MICROPHONE 


$2.95 


AIR FORCE BOOM MICROPHONE 
tu cond $1.95 


SCR-625 MINE DETECTOR 


"$55.00 


24 V. LATCHING RELAY 
$1.25 
24 V. SIGNAL LIGHTS 


, $5.95 
BC-348 RECEIVER24 vo.ts $95.00 
1 $95.00 


SELSYN DIFFERENTIAL 
Gaaiies $5.95 


SPERRY SERVO UNIT—TYPE A-3 
$5.95 


APX-2 IFF 


$19.95 


POWER 
ELECTRONICS 


JACK L. LEVINSON 
534 Market St. San Diego, Calif. 
BElmont 2-7234 


root 


e 4 ! j " f. per 
poo! Above n hone 


+} 


ibnorm pel 


foration 
ing 

top qui 
tirne 
performances 


tion 


! re content to 
watel 
fenna 


with indoor an 
) ’ good 
outdoor n } ‘ . ! rive 
them be lation 
vel yx ndent 

antenna 


item trom 


and 
be workin 
icing tores 

imong si 

about the 
ind picture the 
ets were properly 
tained 
tor } | profit only once 
out : f a radio or TV set 
They make that profit (or try to) at 
the time the set is sold. The broad 
caster, however, has an opportunity to 
make a continuous profit from every 
set sold as long as it is in us« 

As the rV industry competes with 
other entertainment industries for the 
publie’s attention, maintaining public 
interest in TV programs may revolve 
around the quality of the picture the 
average set owner sees on his own TV 
set. As a matter of selfish self-interest 
every TV should work 
hand-in-glove with the established and 


broadcaster 


STAN-BURN 
PARKE 


S CATHODE RAY TUBE SPECIALS* 


) One Year Guarantee 
Ge STAN-BURN 
*75P4 $17.16 $ 


* 10BP4a 


*150P4 81014 

— Dumont 

« 16AP4A 

#16DP4A (NU) 

% 16GP4 or B 
16KP4 16RP4 

* 16KP4Aa 

(Aluminum) 


S@ESSBrtVYnneng’d 


163P4 or A 
16CP4 or A 
16FP4 
16WwP4 
16AP4 
16AP4A 
16—P4 
16EP4A 
16GP4 or A 
178P4 
17CP4A 
17GP48 
19FP4 
19FP4a 


(Aluminum) 19AP4 


SAP4A 
ate 19AP4A 
20LP4 20CP4 
21aP4 21E€P4 
ZiEP4A 21aP4 
24AP4Aa 24AaP4 
QUANTITY CRT USERS 
We will give you DUD allowa $ you ship ¢@ 
10 CRT's ™ muw hip write 


KEKE 


FoR peTais 
* ANTENNAE SPECIALS 
REO DOUBLE - te 

= 10 ELEMENT comteat 


sowe. ce beep gh 
w Quick ® 


winbo w CONICALS 
S FOOT SWEDGED 
$ MAST 10 FOOT PLAIN ‘ 
NEPCO MASTS 9 ‘ 
az2™ $99 t 
> TV WIRE 55 ™ 300 OHM 11.95 ™ Ft 
72 OHM COAXIAL 35 00 ™ Ft 


p< “ assts S20 TECH MASTER $149.50* 


0 with Cascode Tune 
42 00% 
+ 


SESE EES 


# oven FACE CABINET 
TAPE RECORDERS IN STOCK 
v V4 


RPENTRON 


Faavio crar pveman 
Mode oO 


BoceN Pie 
J weester 


630 ¥V 


output 


output 


eee ese RECORD PLAYER 


Carrying 
CPt. 
= AUTHORIZED DISTRIBUTORS +. 
eral Electr Kenrad, Tung Seo Nat 2 


jal, Automatic a Geveral Mot 


Custom-Built Ma . r Plymout For 


TeTerrtrre. 


many othe alway tock 

r ‘arry a Complete line of HI-FIDELITY 

ound equipment. Send us your request 
wry @ complete t ‘ ‘ 


’ 
st SO 10 ais 


New vor Warer 
atest ¢ 


RN 5 
RADIO ond 


STAN-BURN si « 


(C.8.5. THEATRE BLDG.) 
1697 BROADWAY * NEW YORK 19, N.Y. 


GET INTO TV SERVICING 


\ 


WESTERN TELEVISION INSTITUTE 


341 W. 18th St. Los Angeles 15, Calif. 
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HARVEY 


ALWAYS HAS IT...IN STOCK 
for IMMEDIATE DELIVERY 


for AM, FM, and 5-inch PUSH-PULL 
New betentypeeeenpertntey nt 
EIcCO Instruments *. tory precision instrument ot lowest cout 
Hos extra sensitivity range, and other plus fee: 
BAR GENERATOR St ee See 
cabinet minimize external 


nterference 


Model 638- 
plete Kit 


gag ody - 
’ y Wired 


TEST EQUIPMENT 


chassis ond 


Easy to use. Connects 
fo antenna terminals of 
TV set. Tests ¢ 
linearity, picture size 
ond vertical and hor 
zontal synch circuit sto —) vs vil vertical 
bility 
Model 352-K 
Cc 


mplete Kit 


$44.95 
ture 

79.95 
and 


$14.95 
Model 352 


Factory Wired 19.95 


@ Operc 
vertica or 
select 

® Out 


New EICO PROBES 
aac 


SCOPE DEMODULATOR PROBE 
Model PSD 


plete Kit 


hecuane Weed 


$3.75 
5.75 


SPECIAL 


Mode! 630-K | 


LOW CAPACITY’ PROBE 


ALL 3 


SCOPE 
PROBES 


Kit... $9.95 
Wired $14.95 


Medel mec 
mplete Kit 
Wired 


$3.75 

5.75 

DIRECT PROBE Model PD 
Complete Kit $2.75 
f y Wired 3.95 

VIVM RF PROBES 

—amperety PRF-11 of 25 


VACUUM TUBE ) 
VOLTMETER any 11 or 25 megohm VIVM 


Factory Wired 
PEAK-to-PEAK PROBES 
sagan — ll or 25 


Model 630 fo 


Model 221-K K+ $25.95 
Model 221 Wired 49.95 


°* 1% w 
AC or P 
ts wit SENSATIONAL HIGH VOLTAGE PROBE 
“P Model HVP-2 


Factory Wired Only 


volt ‘ ‘ r 
© Ing oC ped 25 megohms * Meas 
to 2 t be -2 to 10 


ie 5 $4.95 
Prices Net, F.0.B. N. Y. C. Subject to change without notice.  «) «1 ' 


HARVEY rapio co., Inc. 


103 W. 43rd Street, New York 36, N. Y. © JUdson 2-1500 


range 


1 YEAR - GUARANTEE 2 


lo well to 


Many Other Types Available 
Deduct 5% on orders of $25. or more 


1intenance of 25%, deposit must accompany all orders—bol- 
ance C.0.D., F.0.B. Irvington. If full amount is 
sent with order, we will pay freight charges On 
orders under $10., add $1. handling charge. All 
tubes subject to prior sale. 
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ELECTRONIC SALES CO. 


837A 18th Avenve @ N. J 
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m will be must MA 1every cok Irvington 11, 
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| For those who scoff at that state- 
| 


ment and say “That's what they said 


about black-and-white TV, and look at 
how many people are using built-in 
and indoor antennas,” just consider 


f how many of these set own- 
GUARANTEED! . . . LOWEST PRICES EVER! ating msgs apy nce paatomhne 
tenna tallation. When y 
the ! ignal with an 


All tubes individually boxed... unconditionally quaranteed for one year. 
, ( . RIC PRICE TYPE PRICE PRIC 

PRICE vee PR : ; 9 : . . tenna syste you not only 

w) 


tion \ the color con 


itdoor antenna tl 
with a color recei } 
meet the requirement broadband 
eception with a minimum of lobe I 


il not make n promise 


about reception of color programs 
— 


fenna \ 1 are i 


Service Aids 

Sx ! il prog 
find wa ind me 
tion from ‘TN 


f special purpose anc S PECIAL! nal from others ele 


1 1 ffect TV re tion h 
0 your requirements—Dept. T while ‘ 10 for ha i ‘ ry cep ! 
they last ones Communications Comn or 
Type 


We quarantee your orders to be shipped the same ° ae Ty | hort , 7 aos 
day they are received! 3 i9 el ! ne proviem Mm pose 
fa ‘ , TVI ¥ aceite 
$10.00 deposit on €.0.0. orders Trou } an ’ i 1 
harge Order accompanied with full . i stroney mea ire 


pped prepaid anywhere in continental . re new va tion 


subject to prior sale 


TELTRON ELECTRIC COMPANY 


428 Harrison Ave., Dept. RN5, Harrison, N. J. Phone: WAverly 6-1338 


ST OP WHILE THEY LAST! 
10” TV REMOTE 
“SLAVE” SETS 
HERE'S YOUR 
CHANCE TO GET 
THAT EXTRA SET 
FOR PLAYROOM, 
BEDROOM, 
KITCHEN, ETC.!! 


COMPLETE OPERATING 


VOLUME 
CONTROL 
NOISE! 


ccm 
PLETE SCHEMATIC & HOOK UP DATA SUPPLIED 


i TueEs a 
FEATURES:* ‘4 DAY GUARANTEED - 
PLY 


New 6 oz. 
Spray Can 


$925 \ 
CONTAINS AMAZING NEW 


PERMA-FILM 


w% CLEANS!... dirt and oxidation im 


@ MAIOR STANDARD PARTS INCLUDE 


@ HANDSOME WALNUT VENEER & LEATHERETTE 
CABINET 
PARTS ALONE WORTH SEVERAL $23.95 


TIMES THE PRICE 


SCOPE FARTS 

mediately on contact 

% LUBRICATES! one drop eliminates 
ratch hum and noise 

w PROTECTS! assures continued top 


pertorman 


TIMER MOTORS 


CRYSTAL HAND MIKE 


2” PANEL METERS. 


tact 
volu 
push 
ut contact 
not a carbon tet solution 


OVER 5000 KITS SOLD!! 


JuM 
BO RADIO ELECRONICS PARTS KIT 


I I ine ine 
1954 “NARDA 
or Ss.) tM) per ‘ 
it the Marke 
Mors » 1954 
and S Prade-in 
Information on 


Available in 8 oF 
hotties and quart 
cans Nearest dis 
tributor or write 


ELECTRONIC CHEMICAL CORP. 


813 Communipaw Ave., Jersey City 4, N. J. 


| 
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! 
OUT THEY GO! 


for less 2 


ica”. Harjo 


from 


Just Out! And They'll Go Fast! 
2-METER TRANSMITTER KIT 


3 $1495 


s 


701A Transmitting 


ube 
“ak” $4.95 


DuMont 3GP1 
Cathode Ray 
Tubes 


$1.79—3 for $5 


METER BARGAINS! 


& $1.49 ppa 
mMeEeTER nie 


i . 
WESTON FREO 
$24.95 


PANEL METERS $4 95 


CERAMIC CONDENSERS $] = 
Kit of 100 asstd. Grand ow stand 
ara t nas sio v € 


APS 13 Complete 420 MC Radiophone 
= nck 


$4.95 Co 


$14.95 VALUE 


MICRO SWITCHES 4 
SOUND POWERED HEAD & CHEST SET 


PL6R PLUGS 
8C1206 BEACON RCVR 


VARIABLE CONDENSER 


COAKIAL CABLE SPECIAL 


COMMAND SET TUNING KNOBS 
e Harjo Your Headquarters for 


TRANSFORMERS 


HI VOLTAGE FILAMENT TRANSFORMER 


$17.95 


110 VV. GOCYCLE FILAMENT TRANSFORMER 


$1 95 
PRIMARY 120V \ 
CLASS 8 ORIVER 


AUTOMATIC VOLTAGE REGULATOR 


NEW POWER TRANSFORMER 


Save On 
CHOKES 
OH S8OMA, 17.5KV ins 


Shee. wt 0 ths 


$85.00 
TELESCOPIC ANTENNA 

lhe Ag tn eet ge 

RCA Surplus TV CAMERA! 


ow 4295 pa 


Hams! WE PAY MORE 
a nent’ Cast m Sure > 
Write now 


Write for FREE Surpius Catalog. 
Thousands of items not listed 
if you don’t see it, write 
All shipments F.0.B. warehouse, 


Harjo: Sales Co. 


Dept. ROD 
4109 Burbank Bivd Burbank, Calif 
P.O. Box 1187, Magnolia Park Sta 
Harjo Phone: Victoria 9 
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may be obtained by 
fional Trade 
son, Wis 
Results of the B 
vey of standard charges for rac 
phonograph 
lated in the 


These chi 


writing 


in Guide Comyn 


ireau’s national sur 
iio and 
SCTV ICE have been tabu 
form of a chart for easy 
rinted on 
11x14-inch bristo litable fon 


as wall or 


reference 


available from the Bu 


two copies. To obtain copies 
charts of standard service cl 
dio and phonograph 


iim, FP. 4 
Indianapoli Ind 


dollar to 


Within the Industry 


(Continued page 28) 


1132 W. Belmont Ave Chicago 
JOHN LACKMAN has 
executive technical director of Che 
Cable Corp FRED AYLESWORTH 
Standard Transtorime te 
s Holly 
recenth at 
formerly purchasing director ¢ 
llan Bro Pentron C pora 
f MARTIN MANN to 
the post of advertising manage) He 
wa formerly with Permoflu ar 
JOHN G. THOMPSON is thi 


midwe 


been appoi 


Chicago 
j 


atvon’s Sales staff died at } 


wood, California, home 


‘ 


has appoint d 


tern regional les mat 
Westinghouse’s elects 
sion. He will direct the sale wt 
ol the division in eighteen state inn the 
Midwest ROBERT L. PARRISH hia 
been named manager of the \ 
aque El frie plant now unce 
truction at est Jefferson, N. ¢ 
C. RUSSELL FELDMAN /hiis bev ected 
president of National Union Radw 
Corp, succeeding KENNETH C. MEIN- 
KEN who has resigned. The new presi 
dent will continue his post of cl 
ward, a position he 
1946 BILL RABIN | 
ral manager ot Fre wore 
for 
TTT 
receiver division o Be 
mamed W. C. LEDERER sales promot 
JOSEPH M. COLEMAN 
sing assistant for NSulvanw 
and TV picture tube d 
THOMAS J. MERSON 
ected vice pres Audio 
Video Products Corp oO? He 


continue as vice pre 


ident of 


ident in cha 
Audio-Video 
Krulon 
ELMORE E. KAYSER ac‘! 
promotion 
RALPH C. POWELL /}); 
named product manager by 
Product: 


large ot 


nyinecring ot the 
ding Company 
named 


ind sales man 


NCTrEEN Company 


sales of tel 
tennas and associated equipment 
HARRIS O. WOOD is the new chi 
gineer of the Philco’s tele 
The board of 
Receptor Co., Inc. has 
MENDEL to th 
charge of the en 
division He 
and ha 


the past few 


ion di Oot) 
Radw 
RALPH 


post of vice-president in 


directors of 


elected 


nmnecrin roduc 
firm in 1948 
been manayer ot the d 


years 


joined the 


370 South Fair Ooks Ave 


4 


AMERICAN 


LAC EMENT 


6... microphone co 


Pasadena, ! 


Calf 


141 


Saves service time! 


Reduces your 
investment in parts! 


One Single 


Centralab 


Printed Electronic 
| Circuit’ : 
replaces several old-style 
’ individual components 


And its stability assures long 
life ... happier set-owners 


When you run up against one of the 
millions of old radio and TV set 
that were built before PEC’s were 
used, do you waste costly time try- 
ing to ite a shorted or intermit- 
tent component? 

You dont have to—- you can 
place an entire section of an old- 
tyle circuit with a single PEC. And 
you can do it at a part-cost of as 
little as 36¢ to &Bl¢ net! 

For example, if the trouble is in 
the vertical integrator of a TV set, 
you can replace the whole section 
with a vertical-integrator PEC plate 
If the trouble is in the audio detec- 
tor of a radio set, you can replace 
the entire section with an audio- 
detector PEC plate 

Why risk service 
replacing only one old-style compo- 
Allthe other parts are the 
ay replace ‘em all with one PEC 

New, revised Centralab Printed 
Fiectronic Circuit Guide No. % tell 
the whole story—and shows circuit 
chemati that help you install 
PEC's. Send coupon for free copy 

stitous 


Trademark 
oe rm ry 


U « 


lo 


re- 


“eall-backs”, by 


nent ame 


Al #800TH 790 
marir 20 Cwrcaco 
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U 
ELECTRONIC PARTS SHOW 


vy. 2854 
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CENTRALAB, A Division of Globe-Union Inc. 
9IOE E. Keefe Avenue, Milwaukee 1, Wisconsin 
Send me a free copy of the 1954 edition 
of the Centralab Printed Electronic 
Circuit Guide No. 3. 
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if nlrinued trom page 
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| one ol the 

ind that 
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he complete run 

adjusted 


Chiat if 
tone controls ; 
should be con- 
the 
Any 
from the reference level 
ited for by the 


controls to bring 


qualzer perfectly 
ariation 


' 


an te bass 


about 


compen 
and treble 


proper equalization 


point, itl worth not 
deviations in_ the 
respons¢ which ma be 
ith either the D-100 or 
ho ild by 
For 


12.000 ey 


])- 
zed 


Ss in 


records reco 


! 
ymptom | 
LOO to 


example pea 


cle range may in- 
When 
end are discovered 


ispected \ 
ilrie d 


cartridye resonance 
at the ow 
mane may be 


it-off mav lhe b on. the 


erve tO awaken 
audio fraternity 
mw component 
fellow 
amplifier tabber 


to 2 


( xample a 
itt 
PINK) CVCTE 
when he 

will p oe 
b it 
evcles to )- 


itt! 


aback 
amplifier 
at LOOO eycles 


output is 4 w 


Test Level Indicator 


a i m-tube voltmeter is u ] 
irements 


and 


mike ome ot the meas 


described. it be 1 vood on 


Cheap 
The Dub- 


oped the D 


good t m expensive 


voltmeter ! na irate 


Magnetic Tape Recorders 


The growin popularity of m 


tapn record ! may bye ittribu 
certain inherent 
playe! 
needle 
tracking error 
and 


also 


lat 
vantage \ ord 


recorders 


r( cle 


eliminate 
record weat 
pict ip 
methods | 
he recording 

editing, and 
sponse with 
On the 
introduce new 


moving 


parts in critical cutting 


ipo makes possible 
medium 
excellent frequency 
dynamic 
hand, tape 
problems such as 
and tape 
being subject to wow 
level, timing 
considerations 
checking 
obtain 


wide range 


othe recorders 
crit- 
stretch, 
and 
tre- 


ical head alignment 
While still 
flutter, 
quency 

A satistactory 
these 
best 


noise and 
response 
means ol 
functions ts necessary to 
performance and to troubleshoot 
mechanical difficulties Also 
of a tape recorder should have 
a simple way of periodically evaluat- 
ing the quality of equipment to 
maintain optimum performance 

With this in mind, 


every 
ownel 
his 
de- 


Aimpe I has 


COMMUNICATIONS 
RECEIVERS 


Contains 
All Components 


FEATURES: 


SUNTA Nader r <> 


, 105 
125 Volts © 6SF7TAVCA 
aC OC Power e GSL7? PFO & 
s ‘ Ist Audio 


FRONT PANEL CONTROLS 
COMPLETE 1 


SPECIAL 
Complete Kit 


300 OHM TWIN LEAD 


$10.00 
WIRE KIT 
$15.00 ‘ $5.95 


POWER TRANSFORMER 


$6.95 


n full or 25% 


BOULEVARD ELECTRONICS, INC. 


Mail Order Address 
1229 W. Washington Bivd., Chicago, 1 
Address: 4054 W. Belmont Ave Chicago, 


RADIO AND TELEVISION SUPPLIES 


Store 


EASY TO LEARN CODE 


It te easy to learn or increase speed 
with an instructograph Code Teacher 
Affords the quickest and most prac- 
tical method t developed 
or advanced students 
typical messages o 

Speed range 5 to 40 WPM 

ready —no QRM 

ENDORSED BY THOUSANDS! 


T I 


rcha 


Write 


INSTRUCTOGRAPH COMPANY 


SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


RADIO & TELEVISION NEWS 


4711 


MANUFACTURERS OF THE WORLD'S 
FINEST CUSTOM-BUILT TV CHASSIS 


NOW OFFERS New Horizons 


of TV Enjoyment in the 


with a 


Full 70-Channel 
UHF Selector 


available in all 


TECH-MASTER 
630-type chassis! = 


THE 630 BY TECH-MASTER 
1S STULL THE FINEST 
TV CHASSIS EVER PRODUCED 
MODEL 2430: For picture tubes up to 24 
Audio connection for optional use of ex 
ternal amplifier 
UHF/VHF $249.50 VHF $1869.50 
MODEL 2431: Same as 2430, but with 
True Fidelity Push-Pull audio amplifier 
UHF/VHF 259.59 viF 199.50 
UHF SELECTOR, MODEL 2430-9: For new 90° kinescopes 
MODEL TV 101U 24” rectangular, 27” and 30 
Fit nto r UHF/VHF 299.50 VHF 262.50 


: ~ A : MODEL 1930: Similar to 2430 with slight 
©: + yp Pe Recerca est modifications including area control 
HF “emt aga! switch at rear of chassis and cadmium 

nw ~~ plated fisish instead of nickel 

it cee net 

otignes._ F5B.58 UMF/VHF 224.95 VHF — 179.80 
MODEL C-30: Designed for the utmost in 

Quality at an Economical price 


AT ALL LEADING RADIO PARTS DISTRIBUTORS UHF/VHF 209.95 VHF 149.50 


All prices NET. Picture Tube not included 


Sa , 
<4" UHF or VHF - 
4 


' 


Write For Detailed Literature 
Tube M't'g Brackets with 2400 Models 


MAKERS OF CUSTOM-BUILT 
TECH-MASTER $08”otA"1on RD 
AND HIGH FIDELITY 


445 BROADWAY, NEW YORK 13, N. Y. AUDIO EQUIPMENT 


pgm ig patna BASIC MULTIMETER MORE JOBS {lect Engineers 
a hond eon adiusted KIT than graduates al erertunity ¢ 

; * 3 Coton Meter SCALE - Few ex 

piece of scrap tape i ying 1 ¢ 2 Coton Switcu Piate . m 

back. If the record hea vertices * Comepcete Buitorrs AND . 2 


a SOOO 


Users Manvwat 
Instrument has 15 Ranges of Bach. Sci. degree in 27 months 
Volts, Ohms, Mills and Our ‘ TV, tut 
put A.C. and D \ , ! Ne 
When Ordering Specify if Meter to Be Used 

the proper volume level for $ Is 3 of 444 Inch 
iring the frequency response with POSTPAID IN USA 
D-110 test tape the entire fre- No 2 
quency range ot 30 to T7500) cycles mafit Suaiaste 


is first covered rapidly allowing a few ROBERT HILLIARD CO 
13 steps. Any ox 54 Inglewood, California 


> 


dlignmen kewing 
i drop in outp t 
S000 evele tone may 
a test record 


seconds for each of the 2684 College Av 
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ter t 


peaks in the playback characteristic 
are immediately evident and appropri- 
ate precautions can be taken to pro- 
ect the sensitive output test instru- 
ment. The response characteristic may 
then be plotted by noting the output 


level for each of the voice-announced 


——— Since the most important tone steps from 30 to 7500 cye¢ 
° single step in Radio- A companion tape the ID-111 
KESTER Television Servicing is 7 é il ] for checking high-fidel 
FLUX \& (a. } core soldering it’s just plain an fessional machine It 
~~ good sense to use the best , ‘ 15 ins machines 
SOLDER — KESTER SOLDER Oo hn Gacag refine nieemee 
7 / Key Name in Solder 15.000 eveles but otherwis« 
for More Than 50 Years. as the D-110 tape 
] vet Interesting test for 
ratio from 15 to Df it» 
on the D-110 and D-111. A 


j ' 
| ) 


tments ol 
control -inally a point 
where the! ‘ ring the 
betwe 
fone it 

KESTER SOLDER COMPANY occurs 1s the machine 


3 Wrightwood Avenue * Chicago 3 no ratio, relative to a standard 


Newark 5, New Jersey © Brar o 


vhich produces about 3! 
monic distortion in a profs 
chine. The maximum of 50 db 
the best achieved on top qualit 
recorders, although 40 db is 
common 

A section of these test tape pro- 


vides an excellent means of « iti 


thy tape recorder'’s recordin level in 
dicator for the optimum level at which 


9 
Magnemite’ all future tapes should be recorded in 


order to keep the. distor 


about 3° on peak If the 


volume control is set to 

enient output while playing this sec- 
tion of the tape 1 400-cyele recording 
made on the machine should be made 


vel which will prod 


Electric-Motor | ut with the playbact 
Battery-Operated ——— . leve 
Portable Recorder es Sa wae 


should be considered 
ideal recorder for newspaper report 
, recording lectures, telephone monitor- tude 
field report travelin secretary, on i ‘ —_— Acc » tape ‘ is a pre 
the-spot Interviews reference recording, — . 
Customer interviews ilesmen reports and Lisite 4 1 
secret recording Interestingly enough ome record 


Combine for the first time, ease and effi- 
tested } ( in error ot o 


cleney of operation with maximum reduc HERE IS YOUR OPPORTUNITY Q” ! : 
tion of Weieht Performs anywhere, pro- minutes in minutes 


n-qu ty reproa 


ducin professional result under adverse TO BUY A COMPLETE PRO For the iven tape speec 


condition Ply -ball) governor -controlled 


electric motor plus triple shielding assures TELGRAM PHILIPS TV SYSTEM 


constant speed and treedom from hash 


Weather -tieht itin-tinished, aluminum AT A REMARKABLE PRICE 


illoy case ive complete protection to re PLUS ONLY locations on. the tape neat the 


corder” Three models available in) speeds THIS OFFER INCLUDES on See Se inning and after 5 and 10 minu : 


of 15 16, 1?) and 3'y tps 


15 ips, the linear stance 


ol tape spout There 


1) Chassis complete with 23 tubes plus | d timing beeps are recorded. Since 


wired and read r use tapes are recorded on machines 


Check these unusual features: 
*® Records for 4 full hours (Model 310-A) siete : page 
* Operates from self-contained dry cells ——— , eT wig synchronous motors, the ac 
* Immediate playback te cast hie within one second. If it is j 
*® Size: 5'2 x 9x12 inches ' , - Se terex belle minutes, the tape speed is correct 
* Weight: only 8 pounds ? x ) screen and full size reflecting takes longer than five minutes 

Write for complete technical literature wae speed is too slow The third 
and direct factory prices to Dept. RT : A com ous should be heard 10 minutes fter 
first one if the machine is 


AMPLIFIER CORP. of AMERICA ae 1 oS 
° THE GOLDSTAR CO. yc 


398 Broadway. N Y. 13, N. Y Several new 
‘ a 58 Walker Street, New York 13, N. Y. : 
test instruments are needed 


RADIO & TELEVISION NEWS 


In DETROIT it's 
AARON ELECTRONICS 


6025 Mt. Elliott, Detroit #1, Michigan 


TG-34-A CODE KEVER 


TG.10 CODE KEYER 


CODE PRACTICE & TRAINING 
a 1 ' re 


INDIVIDUAL TAPES 


PROP PITCH MOTOR 


PE 12% BATTERY CHARGER 


RM 29-A CONTROL UNIT 


BC 1141 AMPLIFIER 
CAROWELL 7 GANG TUNING CONDENSER 
PERMEABILITY TUNER 


4° ‘ 
SUPREME VOLT OHM-OUTPUT METER 


COPPER OXIDE METER RECTIFIER 


TRIUMPH SWITCH ASS’ ¥ 
SOUND- POWERED PHONE INSERTS 


CERAMIC CHANGE OVER RELAY 


PHONETTE 


TECH. MANUAL FOR 8C.221 FREQ METER $1.25 
MO-14 MOTOR24 VOC 5Sa-8500 rpm-—1 13np $2.95 
110 VAC—4 rpm motor—25eqx2x2' 4. Wt. 6 of $2.95 


Very Stable 2 Meter Coated Xtals. 
CR AR Type 's" P'2” 
8001.43 8036.36 #0R2 #14615 #180 
800769 #060 810462 8155 71 8201.54 
8020 #06308 #6120 #160 8220 
7S¢ eact 10 tor $6.50 


7270 KC KTAL..CR-1 Type 
115 VAC 60 cycle BLOWER 


Pe 133 


ANTENNA AN-75 


4 TELEGRAPH KEYS 


TUBE SPECIALS 
3054 $125.00 $31 
T2RFY 
5333 
2:29 
204a 


i187 
12.48 
2304 
34 
a7 


25 WITH ORDER BALANCE INCLUDING POSTAGE 
COD MICHIGAN RESIDENTS ADD + SALES TAX 
MINIMUM ORDER $3.00 
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by hobbyists and technicians to round 
out the already fine assortment now 
availabl For one, a simple method 
of measuring transient response would 
be welcome Also. if some ’ 
(he'd hav be) could devise ; in- 
expensive means of measuring ik 
output, thereby eliminating costly 
ited microphones and _ free-field 
fidelity would 
indebted to him 
more irgently needed, and 
] 


more easily achieved. is ai fulls 


areas high 


tematized series of musical test 
ords, permitting systems to be tested 
Musical instruments, one by 
groups, for different 
quencies and sound levels ’ 
recorded, and the listener instructed 
on what he should and should not 
} Capitol Cool and Weathers 
among the companies which have 
come out with such records These 
are important starts, but are yet to 
he svstematized. Here is a tremendous 
horizon for audio test techniques on 
that is virtually untouched 
ill truly complement 


ck cribe d 


TV Antenna Evolution 


(Continued from page OD) 


a du 
ment 
band ingle reflector folded d pole 
element and ingle 
ction of line between the | 
ind folded dipole and low-band « 
driven element is of proper lens 
minimize interaction between 
rh- and low-band 
antenna 
Another antenna using thi isi 
proach is hown in Fig. 6 Here 
folded dipole and dual low-band 
flector and a conical, each element 
Which is adjustable for the optimu 
tilt angle for the high band 
all-band performance 
In all of these types, the presence of 
the low-band driven element will con 


seyments ol 


tribute to some multiple-lobing of the 
high-band — pattern However tha 
screening action of the multiple-re 
flector-director combination 
these lobes substantially below thos« 
present with basic conicals and other 
standard v.h.f. type ~ 


reduce 


SEMINARS PLANNED 


HE School of Engineering of The 

Pennsylvania State College. State Col- 
lege, Pa., has annou = of sum- 
mer sen = in the e > field, 
which are open to the public. 

] sistor= will be covered June 9-18; 
color television, June 21-July 2: analogue 
computers, June 21-July 2: electrical 
contacts, June 28-July 2: and eclectrosta- 
tic precipitation, June 21-25. 

Details on these seminars are available 
from R.L. Riddle un of the Short- 


¢ Committec college. 


ordinary tubular capacitors 


Standard Tubular 


600 V.0.C.W.—1605V.0.C W.—3000V.0.C.W 
For bypass, coupling, and general use 


Send coupon 
for Centralab 
Catalog 28 


stf Us AT BOOTH 790 


sf) 
4\ mar 2 Cmceco 


CENTRALAB, 
A Division of Globe-Union Inc 
PIOE E. Keefe Avenue, Milwoukee 1, Wisconsin 


Send Centralab Catalog 


e ome Basic Color TV TiN 
ravLlectric <= ontinned from page 4 INDIN 


schearsaryiainnimaienvenns r Grind your own crystals to desired 
joc to Ac WAVAVAVAY Png fun p rv The need f hese frequency for ham bands. 
- " . 
> acaiuol tage em om the fae % No elaborate frequency measuring 
CURRENT CONV TERS cs hosphot late i he equipment needed. Your receiver 
is sufficient. 


for Land...Sea... Air +4 oe ead len ey . “eal % It’s easy — simple as A, B, C! 


JUST PLUG INTO CIGAR LIGHTER ON DASH sonnel 7: apts soe sald la Sade 4 onl CONTENTS OF BASIC KIT 
Change 6 or 12 Volt D. C. u a es aE eggiity 


ne sereen ;% A) 9 aood, commercially-made crystals 
to 110 Volt A. C. - 60 cyde ° : 


from the center for re-grinding. Mounted in original 


other i 
ld be a misregister holders with fundamental frequen- 


The 
picture. To keep this from occurring 


pecial parabolic waves are combines 


cies indicated on holders 
1 master crystal for calibration pur- 
poses. 


} 1} . ‘ trun . o? y 
h the dec. voltage on the conve Crystal grinding components. 


clectrode ot the color picture Easy to-tollow instructions. 


the beam swing acros the Material to re-mark holders to your 
Operates Test Equipment, new frequency. 
All Electric Shavers maintain good foe 


SIZE; 2''2"'x3Y2"* 2 ; * 
$1195 creen, a Similar parabolic volt RE Yo 4 We 
. 

Trav-tlectric MIDGET List age is inserted in series with the fixed 74 - / Z ler 
Model 6-11160, 60 Cycle, 10-15 Watts d.c. focus voltage Includes Basic Kit and crystals mounted i 
Ceeeeeeeeseeeeeeeeseeceeees Following is the proof, mentioned tal holder ‘d 1 

rysta rolde dim s x 


OPERATES earlier howing how the red, green V2". Pins will fit into banana plug 
s “ae , sockets. Price per COMPLETE KIT. $7.9 
@ Test Equipment and blue signals are obtained by com postpaid 
@ Turntables bining J. Q. and Y signal 
@ lah ' * : f 

ughte rhe I signal, from NTSC specifi Kit Yo.2-4O TWMeters 
@ Short, long 

“ tions, is defined a : 

Wove Radios ee Be . 

ah! o7(R r\ T4(PR , 24 nolders n aiam 

© Portable f oul Wh} 486 Holder dim 13 

Phonographs B stands tor rtie R tands for red Will fit into any standard octal tube 
@ Electric and Y tand for the monochr . 


DC 34 & DC-35 type holders. Pin spacing: 44”. 
Cc } 


Includes Basic Kit ond crystals mounted 
n ng 


socket 
Price per COMPLETE KIT 


2 M2 /2 x4 Shavers, etc. 


SIZE. 2 
> 

TravElectric SENIOR = $155 
Model 6-1160, 60 Cycle, 35-40 Watts list 
eeeeeeeeeeeeoeeeeeeeeeeeeee s ; ’ (he Includes Basic Kit and crystals 
FT-243 holders. Same physical dimer 
those in Kit No. 2. MULTIPLY FRE 
QUENCY 18 TIMES 
Price per COMPLETE KIT 

postpaid 


Ket No.4 - 2 Meters 


Includes Basic Kit and crystals mounted 
FT-243 holders. Same physical dimensions os 
those in Kit No. 2. MULTIPLY FRE- 

QUENCY 24 TIMES 

Price per COMPLETE KIT.... 
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eeeeeeeoeoeoeeo eee ee eee eeeeeee ject to prior sale and change of price without 
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article to equal 


1058 RAYMOND AVENUE “g* (be -¥) —198-7) RADIO & 
ST. PAUL 14, MINNESOTA substituting the equivalent J and TELEVISION 


In Canada Write. Atlas Radio Corp., ltd. expressions Just given ie a 
560 King St. West, Toronto 28, Ont G-Y 114.620 961) N EW ad 
Export Sales Division: Scheel International, Inc. 19( l v2 t 1.7Q) ‘he eri 
4237 N. lincoln Ave., Chicago 18, lil. U.S.A. , : — ; ws 1 oe at wg 
Advertisements 


vy) and .96 of the 
polarity) 


Cable Address —Harsheel yy 640 28] 


146 RADIO & TELEVISION NEWS 


To ca of the color-minus-bright- 
ness quantities (R—Y, B—Y, and 
G—Y) we add Y from the luminance 
channel (i.e., the second video ampli- 
fier) to obtain R, B, and G. These are 
the three color signals we seek. These 
are then amplified and fed to their 
respective grids of the tri-gun picture 
tube. (To be continued) 


D.C. VOLTMETER FOR R.F. 


By JOSEPH ZELLE 
Tech. Staff. WERE-AM.FM.TV 


FTEN enough the technician, in trou- rl ee if \7 INE ; 
bleshooting or experimenting, wants be ee ¢ M AG . 
to know the actual d.c. voltage existing J ~ ro ' aa 
on the grid or plate of receiver or trans- “a <a 5 \ Fe 
mitter v.f. stages. The v.t.v.m. may not 
only be expensive and unavailable but 
actually useless for the high frequencies . 
under investigation, . P ; Rem 
A very simple voltmeter can be made | ™ yl ' sro eX ph 
up from the ordinary v.o.m. by using an 
r.f. choke as the probe. The choke acts 
to prevent loading on the r.f. circuit. It 
also prevents bypassing the r.f. through : at ; 
stray capacitance. At the same time, ia”: ae ae 9 ac you welt 
though, it allows the d.c. to flow to the , R ye.’ nN art wit! 
meter and register the actual d.c. voltage , ; ——" 
appearing across the circuit in question. 
Any run-of-the-mill r.f. chokes lving 
about the shop will serve for ordinary 
low- and high-frequencies. For v.h.f. 
and u.h.f., it may be necessary to use 
special v.f. chokes for the particular fre- 
quencies. In many cases only the “hot” 
lead will have to have a choke, Fig. 1B. 
More exacting requirements will call for 
an v.f. choke in the “cold” or r.f. ground 
lead as well, Fig. 1A. Then, too, if the 
measuring leads are rather long and the 
frequency high so that the leads ap- 
proach a half-wave or more, it may be 
safer to use a meter with r.f. choking 
and condenser bypassing at the meter as 
well, Fig. 1C. The chokes should be at 
the very tips of the probes to provide the 
shortest possible leads. Among the com- 
mon pi-wound chokes, the pig-tail will 
serve admirably. The pig-tail can also 
be covered with spaghetti tubing so that 
the probe point can go deep into the wir- 
ing of the cireuit. Fig. ID. 
The nature of the measurements, the 
desired accuracy, and the ingenuity of 
the technician will determine the ecombi- , , 2 i .. 7 5 
nation to be used. Even an ordinary Vi : , r WS . € Uy ¢] 
d.c. voltmeter could be pressed into serv- 4 ( t Z 1 \ ; 2X) 4) 
ice providing it has the proper seale for ‘ : e, W (] At 4 
the voltages to be encountered. ” KE : ERY 00 BRID : 
Basically, the r.f. probe will give the = ( . / + or (it ; 
d.c. voltage readings for bias and drive ; ” * ost PAP. y 
conditions as well as the output supply 2 a ' = we dad 
voltages with negligible effect on the cir- 
cuits being measured. —- ee eens be ENJOY 3 COLOR TELEVISION 
PUTER CL oceans ee eee eens ee FILTER SCREEN NOW 
Fig. 1. DYNAMOTOR—<««V.) 1 \ Changes dull eye-straining black and white ¢ 
VIBRAPACK r VZV \ ; 
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MOBILE HAMS! | 


FAMOUS BC- east 


Transmitter Receiver 


BRAND 


PE see 
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nm, i i I 
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CONVE RSION BOOKLET. | 
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46.23 high empodance 
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te at? erwt) 
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a 
~ th "piss plug 


' tong 


g SCR-522 BARGAIN OFFER! 


SCAR-S22 Kmitter tees tubes $22.50 $32 5 


with tubes $24.5 


SCR S622 Recvr tess tubes $19.50 
with tubes . 


SCR-274N 
COMMAND 
and 


ARC-5 
EQUIPMENT 
PRICES SLASHED! 
seo . 

$18 50 


925 
#95 


12.50 
795 
12.95 


« 
6 
’ 
2 

s: 


=~ 23 Tranemtr, with tubes. Grand $49.59 
ARMY FIELD PHONES 


Type EER Talk as far as 17 miles. Dependable 2 
munication Gach phone complete with 


r and handset. Exertient Condi- $22.25 


tion, Your cost 


BRAND NEW 
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t h with t heck 1 t i 
toa tits cack este oe 
UNMODULATED 8C.221 + 


ANTEED Terrifie bow 1 ‘$129's0 


BEACON RECEIVER 
BC-1206-C 


BRAND NEW 
Used, as is, special 


*” 
ee 
wo 
a 
a 


$6.95 


WILLARD 6-VOLT MIDGET 1 
STORAGE BATTERY 


3-amp her BRAND NEW 35a 
Uses standard 

electrotyte 

WILLARD 2-VOLT STORAGE BATTERY 
20 AMP. HR enano new 


‘DYNAMOTORS fe 


oav. 
aav 
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aav 
2e8v 
Blesse Include 25° Deposit with order.Ba 


° 
coo Minimum wy $3.00 au Shipments § 
FO8 Our Warehouse 


& & G Radio Supply Co. 


Dept. N-5 
51 Vesey St., New York 7, N. ¥., CO 7-4605 


Branch: 16 W. Kinzie St., Chicago, Ill. 


x 1-13/16" x 225°. § 
2.654 
$2.69 § 
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‘NEW TV PRODUCTS 
On the Market..........__.. 


INDUSTRIAL TV SYSTEM 
Kalbfell Laboratories, Inc., P. O 
Box 1578, San Diego 10, California is 
now offering a small, lightweight tele- 
ision camera for industrial 
tion 


applica- 


designed to be 
industrial intercom 
telecasting for re- 
film pickup. The cam- 
held in the palm of the 
hand. It consists of a vidicon pickup 
tube operated with an 8 me 
preamplifier. All electrical 
on the camera can be 
motely at the camera 
500 feet of cable 


The equ 


ul ed 


ipment 1s 
either as an 
or in 
mote 


commercial 
studio. o1 


era can be 


cascode 
adjustments 
controlled re- 
control. Up to 
can be used between 


and control 
The control unit consists of three 


subas 


the camera camera unit 
basic 
semblies- an 8 me. video ampli- 
and vertical deflection 
power supply 

will forward 1-page 


on this system upon request. 


fier, horizontal 
chassis, and a 

The company 
brochure 


NEW "LO-LOSS" LINE 
Imperial Radar & Wire Corp., 820 
East 233rd St., New York 66, N. Y. is 
in production on a new type of high- 
gain, low-loss wire which has been 
tradenamed “Spongee.” 
The line 
with a 


uses a special polyethylene 
sponge feature, allowing many 
air holes, and 7-strand #28 copper 
wire, 20 gauge. It is said to be suit- 
able for v.h-f., u-h-f., and color antenna 
installations. The wire has been tested 
under all conditions with es- 
pecially good results being obtained in 
the salt test 
The wire comes on 
returnable 


climatie 


water 


1000 foot, non 


reels. 


TELESCOPIC TUBING 

JFD Manufacturing Company, Inc 
6101 Sixteenth Ave., Brooklyn 4, New 
York is now offering a new series of 
telescopic tubing 

The “Sky-Lok” line features flared 
bottoms and curled-in tops for all sec- 
tions to prevent pulling out. In addi- 
tion, a heavy-duty bolt goes completely 
through the tubing at the bottom of 


each section, serving as a brace and 
locked joint to prevent slippage 
security is provided with la 
bolts that actuate 
pressure nuts against the tube sections 

The guy rings included with the 
units have a unique key-notched slot 
enabling the installer to slip the guy 
ring bolts and to } 
vidual anchor eyes after 
tubing 

Currently available 
tween two sections extending to 20 
feet and five sections extending to 50 
feet. A brochure, form #248, is avail- 
able from the 


Extra 
thumb 


intern concave 


ove! hook in in 


erecting the 


unit range be- 


company 


U.H.F. SET COUPLERS 
Radio Merchandise Sales Ine 
Bronxdale Ave., New York 60 
has developed a two-set u.h.f 
the Model AC-2U 
The coupler incorporates a 
circuit and comes complete 
stallation instructions and 
screws. According to the 
there is no interaction 
The 
the necessary 
quired for the 
cults, 


2016 
N. Y 
coupler, 


printed 
with in- 
mounting 
company 
between the 
also provides 
300-ohm impedance re- 
input and output cir- 


receivers couple) 


The coupler is housed in a high 
impact plastic cabinet which can be 
mounted on the wall or baseboard 

A data sheet on this u.h-f 
available on 


coupler is 
request 


TRIAD REPLACEMENTS 
Triad Transformer Corporation 
Redwood Ave.. Venice. Cal. has 
six new flybacks to its line 
ment parts 

The new 
versal types 
ments. The complete 
ment components is covered in Cata- 
logue TV-54 while information on the 
company’s line of transformers is con- 
tained in Catalogue TR-54. Either or 
both of these catalogues are available 
on request 


4055 
added 
of replace- 
units four unl- 
coil replace- 
line of replace- 


comprise 
and two 


U.H.F. MIXER DIODES 
yp senor cage Rect 
El Segundo, California is in 
tion on the Type G02 germanium mix- 
er diode for u.h.f. applications 
Fach unit is manufactured from 
specially treated, single-crystal ger- 
manium to assure m uniform- 
ity of characteristics. They are de- 
signed for circuit frequencies up to 
3000 me. with a low figure of 
10-14 db at 500 me 
The Type 
in applications where 
Dimensions are %." in 
3.” in length 
tinned 


ifier Ce rporation, 


produc- 


iximum 


noise 


ned for solder- 
space is limited 
diameter and 
It is prov ided with #24 
copper leads .02” in diameter 


RADIO & TELEVISION NEWS 


G02 is desig 


Now you can own an intercom thot has a thous- 
and uses at a price you would normally poy for 
o kit. This intercom comes housed in wooden 
cabinets completely wired and ready to operate 
Outfit consists of one master, one sub station 
ond fifty feet of two wire cable. Ideal for home 


as baby sitter. Perfect for office 65 
or factory. Order now os quon $ 
tities ore limited. YOUR COST 
——— a ee ee ee 
FAMOUS G. I. 


COMPLETE only 
YOUR CHOICE 


ill i. 
$499 


: . 
“ WITH TUBES 


These tuners are brand new and guaran- 
teed. Your choice of two or three tube 
tuner. 2-tube has 6CB6, 6J6. 

3-tube has 3 - 636. 


FREE BARGAIN CATALOG + WRITE DEPT. RN-S 
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61 Reade St New York 7, N. Y 
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ONCORD RADIO, 53 Vesey St NY 7.Dept N5 
4 ts of phones at $4.50 ea 
Minimum 20 deposit with C 0 0 


O Send new 1954 CONCORD CATALOG! 


ee 
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CONCORD RADIO ° 53 VESEY ‘ST. 
NEW YORK 7, N. Y. © Digby 9-1132 


May, 1954 
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The Type GO2A 


as a clip-in or solder-in 


may be used either 
unit. Its dimen 
sions are the same but it includes 
clip pins 

The GO2A is a direct 
for any uhf. diode now being em 
ployed as a mixer in TV tuners and 
converters. Dept. 1A of the company 
will provide a copy of Bulletin ER-190 
upon letterhead request 


replacement 


REMOTE CONTROL UNIT 
Mercury Marine Electric Co Tine 
2905 Street, San 
offering 


Francisco 
installed 


Jones 


is now an easily 


television control unit which is 
designed for trouble 
simplicity 

The control turns the 
operates the picture 
and volume control 
channel selector. It 
Simultaneous use of 
Twenty-five feet of 
cable is furnished, with longer lengths 
available on special order 

A data sheet covering the 
master” is ay 


remote 
free service and 
set on or off 
contrast control 
and operates the 
does not impai 
existing controls 
plastic 


COVE red 


“Control 
ailable on request 
SMALL TV CAMERA 

Diamond Power Specialty 
Lancaster, Ohio is now offering 
camera for industrial TV 
the Model 300-BV 

The new ¢ 
With the company’s tandard “Utili 
scope,” Model 300-B and compare 
favorably with it in sin 
eration. All 


sible for servicing 


Corp 
asmall 
installation 
‘ ible 


imera is interchang 


iplicity of op 
circuits are easily cece 
Complete 


information this new 


included in B 
iillable 


" illetin 
Which is a from the 


on req i 


ANTENNA ROTATOR 
The Radi 


Onio Is now 


t Corporation, Cle 
marketing a 
rotator the 


new 
Model 


‘ 


Si antenna 
“CDR-Rotor.” 
The new 


rotator is a redesigned ver- 


You Can Become an 


ELECTRICAL ENGINEER 


with a Bachelor of Science Degree 
IN 36 MONTHS 


Major in Electronics or Power at 


Milwaukee School of Engineering 


Everyone knows the tre 

mendous opportunities 
ahead in electrical engineering. The 
expanding field of color television 
alone is one example. In addition to 
the demand for engineers, thousands 
of engineering technicians are need 
ed. The Milwaukee School of Engi 
neering can prepare you to become 
an engineer in 36 months or an en 
gineering technician in 12 to 18 
months. It'll pay you to look into it 
today. No obligation 


Technician and Service Courses 
— 12 to 18 months 


In 12 months vou can be a radio 
technician. An additional 6-month 
course qualifies you as a radio-tele 
vision technician with an Associate 
in Applied Science degree. Or you 
can earn an industrial electronic 
technician certificate in 12 months 

These technician courses form the 
first third of the program leading to 
a B.S. Degree in Electrical Engi 
neering. Twenty-one subjects studied 
include electronics, electronix 
neering, and electronic design 

Also offered are raclio tele 
cours 12 me electrical 


me general preparatory 


cours } rer 


engi 


mon ‘ “we 
erie oo 


and refresher 


Terms open 
July, September, 
January and April 


Faculty of 
students 


pecia O000 f« 
ent tro 
tries 


MILWAUKEE 


SCHOOL OF ENGINEERING 


seen =TEAR OUT AND MAIL TODAY «eee 
MILWAUKEE SCHOOL OF ENG NEERING 
Dept AN.554 Milwaukee t 
Milwaukee i. Wi 
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Western Electric 3’ Panel Meter 
0-1.5 Milliamps DC, 
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5 . 


Trans. Co 
y 115V 
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© Volta te 2500 V. RMS ‘BRAND 
ORIGINAL CASES A TERRIFIC 
$29.95 «a i 


MOBILE OYNAMOTORS + 


toxao is 
§ VALUE AT 


Output ace Ae 


yet as 
_— ator at only 


ot 
. $12. a 


WESTON METE RS; 


8 Se vac Rectifier type sdet O11 60.98 


amps 


1000 ohm 
ale 


oc 


» s 
0-100 Scale 


) 

) 

i 

) 
PANEL METERS i 
Gov't sumP._us. Ge eer imaneved. . 
| 

i 

) 

1 

) 


WESTERN ELECTRIC, SIMPSON 
tow 3” METERS 
+20 100-0.100 Micro 
Jono ma o« ° 
0-15 ma OC 0-500 Microamps 
o 
o 
0 
o 
° 
0.1000 Milliam Oo 
016 Vol B 4 0 " 
0-3 Volts ac 9S 0-20 Amp RF 


Soeetoaaty 


f MANY OTHER METERS IN STOCK 


PLEASE 
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' (Ideal for Model Controis, Etc.) 
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B metas strip, neon pilot and many useful parts. j 
sensitive lay alone is worth much more 
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LEEDS & NORTHRUP WHEATSTONE BRIDGE 
Model $6100 
Excellent condition—Limited quantity 


READ ° 


$69.95 ea 


SAVE BARGAINS 


amp. ito V 


| Min. Order $3.00-25°% with Order—F.0.8. New York, 
nw. Y 


! PEAK ELECTRONICS CO. 
66 West Broadway, New York 7, N. Y. 


odel. It will 
much as a 150 pound load, i 


ion of handle 
housed 
a §s imlined, weatherproof hou 
vy, ha be ivy-duty ball 
two 6'. all-bearing 
reinforced 
duty prec 
stop at the rotation. The re- 
versible clan with which the 
equipper handle 
to 2 
The rn ny will ! 
detail Mode! I 


que t. 


an eariier nm 


rotator 


from 


ply additional 
R ipon 
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REPLACEMENT FLYBACKS 

Chicago fandard Transte Cor- 
poration, Addison and Elston, Chicago 
18 I}! ha added 
its line of replacement flybacks 

The new flybacks, A-8233, A-8234 
and A-8235, are exact replacements for 
the original RCA transformers they 
are designed to replace 

The RCA _ Bulletin 482 describing 
these units list Ove! Ww 
chassis and more than 100 models that 
use these flyback transforme1 The 
ivailable from any of the 
company’s istributors or from. the 
direct 


mye 


three new units to 


new Stanco 


bulletin is 
company 
U.H.F. MARKER OSCILLATOR 


Te lonu Indu 144 S R i! il St 
Indianapolis, Ind. has anno the 


fries 


inced 


u.h.f. mark 
tunes the range 


with an accu 


availability of a 
cillator which 
100 to 930 me 


+ oO5¢ 


new 


unit with built-in, rey 
upply 1 
hammeroid enameled ce: 


The 4 


This compact 
ulated 
gray 
measures 5°x7"x5 
dial is individually calibrated 
fully engraved to maintain the re- 
quired accuracy. A 5:1 vernier is used 
for easy tuning. The 50 ohm output is 
attenuated by 0, 20, and 40 db 

For additional information on 
unit and a complete 
company’s line, write 


ho ised in a 
ibinet that 
aluminum 
and care 


powe! 


this 
the 
direct. 


catalogue of 
the firm 


COLOR BAR GENERATOR 
Telechrome Manufactui ing Corp RS 
Merrick Road, Amityville, N. Y 
offering its Model 509-DR 
generator which prov 


Is now 
color bar 
ides eleven color 
standard signals 
I, Q, and R-Y 
the wide-band, narrow 
-difference 
n addition to green 
genta, blue, cyan, 
tandard color 
be nade to appeal 
across the top, 


signals representing 
-band, and red 
signals are produced 
yellow, red, ma- 
black, and white 
These may 
in various combina- 
all of 


color 


bars bars 


tions bottom, or 


a color tube. or they 
bined with monochrome 

The Model 509-DR is also capable 
of producing a dot pattern which may 
be superimposed on any of these 
plays for convergence 


pi t 


dis- 


alignment. 


MINIATURE TV ANTENNA 
De nrey Plastic s Ine IS n 
tion on a miniature television 


prod iC- 


intenna 


“< 


” 
4 a Se. 


“yi 
Le. 


which consis of a lig 
two inches di 
The dise, which 
colors, is attached to either intenna 
terminal of the television et It is 
placed in a hidden loc 
behind a 
othe 
reception 
A. M 
Denver 
tribution of 


imeter, 


comes in different 


ition next to the 
behind curtains 
providing 


picture 
or any location good 
Maine 


Colorado is 


this new 


900 S. Pearl Street, 


handling the 


antenna, 


JFD “ROTENNA" 
JFD Manufacturing Company intro- 
new “Rotenna” at the May 


Show in Chicago 


duced its 
Parts 


The new rotator teatures 


detachable 
control, 
mast 

and 


cartridge 
finger-tip console 
traverse, and “Inline” 
wrap-around U 
inserts. 


rotation, a 
drive unit, 
390 degrec 
collars with 
U-bolt 

The housing is 
and the contro! 
finished It 
by the 


-type 


bolts 


aluminum 
console is mahogany 
is currently in production 
firm -50-— 
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die-cast 


V.O.M. GRIEF 
By JOSEPH D. AMOROSE 


AKE nothing for granted when se ery: 

icing radios-—never be too sure 
Failure to observe this litthe precept 
ult in costly multimeter damage 
—it happened to the writer recently. 
An RCA model 85T 1 radio ree 
in for repairs. The owner said it was 
serviced in another shop, but it still 
didn't play. A glance showed that a rec- 
tifier tube and filte mndenser had been 
newly installed. The set was plugged in 
cautiously: the tubes lit up, pilot light 
burned normally. and all seemed favor- 
able for a more extended test. Voltages 
on all plates and sereens were measured 
next. These practically nonexist- 
ent—less than 10 volts registered where 
a potential of 250 volts should have ex- 
isted. The test prods were then placed 
on the second (output) filter condenser. 
Same thing here—les~ thi 10 volts. 

“Just a routine job.” it was assumed, 
“the 1300-ohm dynamic speaker field is 
probably open.” To check this, the test 
leads were moved to the first Cinput) 
filter, and since 340 volts was the top 
voltage listed on the schematic for this 
the v.o.m. was the 500-,olt 
seale. Surely this range was enough. 

But here tragedy struck! 

Upon touching the test leads to the 
input filter condenser terminals, the nee- 
dle shot up to the opposite pin with ter- 
rifie force. The pointer bent and calibra- 
tion was ruined. A careful check of the 
wiring at the input filter was made 
(after the tears had been wiped away ) 
and the trouble was quickly located. The 
technician (?) who had previously in- 
stalled the input filter 
had replaced the wires incorrectly. He 
had the speaker field's lead 
from the plus side of the input filter con- 
denser and attached it to the negative 
lead of this condenser, as shown by the 
dotted line in the diagram. To make 
matters worse, he failed to reeon- 
neet the minus lead of the input filter to 
the “B—* leg of the power supply where 
itnormalls belonged. As a result of this 
incorrect wiring, the full voltage of the 
transformer’s high-voltage secondary was 
the input filter eon- 
denser causing tt to store 700 volts. 

After the wires were connected prop- 
erly, the performed perfeeth. tt 
turned out that the owner was the “tech- 

i “who had made the previous “re- 
pair.” The oft-repeated warning: “Al- 
ways use a higher v.o.m. seale 
will need.” should bear 
again. Tt can never be 
quoted too often—if it will save a mul- 
timeter. tT) 


can re 


‘iver came 


were 


set, set on 


new condenser 


removed 


impressed across 


over 


set 


than vou 
anticipate you 


repeating once 


Criginal diagram 
introduced by a 
sulted in a 


fault 
which re 
for author. 


and the service 
technician” 


burned out meter 


| Fi) 


c) 
7 meee 


NEW : 


CUSTOM 
Hi-Fi COMPONENTS 


2in 1 
Tri-Linear Triode 
216BA AMPLIFIER 


216BA Professional Ampiitier SOPG3 De Luxe Amplifier New 
Ne Trivd ed f ta 


! 
$55.00 


> Tri-Linear 100BA De tuxe Amplifier 


$99.50 


210PA, 


Protossional 
fier ‘ 


Pre Ampli 


LJ2 Economy Amplifier 
! 


‘ SPA Pre Amplifier ' 
$99.50. « pt 


206PA De Luxe Pre-Amplifier ; $11 50 


RC1 Record Compensator 


$55.00 


Write today for FREE detailed information! 


PRECISION 
ELECTRONICS, INC. 


9101-RC KING AVENUE FRANKLIN PARK, ILL. 


OWE OF THE GREAT NAMES IN RADIO SINCE 1922 


Pioneers and specialists in AM and FM, the n 
has provided the highest quality 
television 


ame Freed Euer 
performance ir 

This expernence over the 
standards of sound repr 


years assures y 


duction 9 


antees Hig 
The new Freed-Eisemann single chassis hi-f 
most cdvonced concepts of the ort. No one assemt 
match its excellence! 


nitit 


Beautifully 
open shelf or table or may be readily d nted f 
installation C 
High-Fidelity 


styled. the Freed-Eisemann chassis ma 


mplete, reody t 
speoker 


perocte, by merely cor 


n r 

. High Fidelity 10 watt amplifier of and cperation 
Je DeOele low distortion response ond 

wide frequency range 


Fine AM.FM T 
@| svperior performance 


ne f 


® Tuned RF on both AM 
and FM for maximum 


sensitivity and selectivity. 


® Audio frequency 
Response: 20 cycles to 
20,000 


I db. at full output. 


® Audio output 10 wortts at 


less than 1.5% distortion. 


® Record compensation— 
Treble and Bass Controls. 


® jack for Tape Recorder. 
® Electronic Tuning Eye. 


Write 


Department 


RNS 
a 


product 
of 


\Werature 


for ilustrated 


Freed Electronics & Controls Corp. * 200 Hudson St. » New York 13, N. Y. 


151 


A complete ensemble of 3 cabinets—now 
only a fraction of previous cost. Handsome 
mahogany or blonde leatherette (same price). 
Sleek modern design with extended top and 
slanted sides. Corefully built with “Crafts- 
manship in Cabinets.” 


DBR-2 Speaker Cabinet—for use as two- 
way, infinite baffle, or bass reflex system 

Net $34.80 
UC-1 Takes most any tuner or amplifier 


on the market Net $1 4.40 


UC-2 For Record Player. Inside space 
162" W. x 92" H.x 14° D. Net $15.90 


y }. _— . . + gum 
C refltininibep i (beds 
¢ / ‘ 


(hEOS 


PRODUCTS COMPANY 


310 MAIN STREET «© GENOA, 1LLINOIS 


MANUFACTURERS’ LITERATURE 


prompt attention write directly to 


The various listings presented in this section are for your convenience The 
bulletins, unless otherwise indicated, 


are available to all our readers, For 
the manufacturer for this literature 


PROMOTIONAL MATERIAL 

The Home Instrument Department 
of Radio Corporation of America is 
now distributing an elaborate kit of 
display material, and 
other promotional com- 
pany's high-fidelity phonograph line 

The kit includes a high- 
fidelity demonstration record with ex- 
cerpts from RCA Victor 
and a commentary by 
Taylor explaining the 
high fidelity 


mailing pieces 
aids for the 
special 

Various rec- 
ords Deems 


advantages of 


INDUSTRIAL IRONS 
Hevacon Electric Ce... 119 W Clay 
Ave., Roselle Park, N. J. is now offer- 
ing copies of its new catalogue cover- 
ing industrial electric soldering irons 
Catalogue No 106 
new additions to the 


features many 

company’s line 

total of forty models in 

distinct types from 25 to 700 
watts, %” to 1%” tips 


and lists a 


seven 


CONTROLS AND RESISTORS 

Clarostat Mfg. Co., Inc. of Dover, 
N. H. has announced the availability 
of its Catalogue No. 54 which features 
standard and 
radio and electronic equipment as well 
as industrial components 

Printed in two colors 
includes 
products 
drawings 


controls resistors for 


the catalogue 
concise descriptions of the 
photographs dimensional 
listings stand 
ard packings Copies are available 
from the company’s distributors or the 
company direct 


prices, and 


COLOR TV EQUIPMENT 
Radio Corporation of America, Cam- 
den, N. J. has released its first cata- 
logue of standard color’ broadcast 
equipment 

Included in the publication are all 
of the items required for transmitting 
network color programs including req- 
uisite test equipment. All of the equip 
ment listed is currently in production 
by the company. 

“SECOND OP" 

A handy new operating aid for ama- 
teurs is now being produced by Electro- 
Voice, Inc. of Buchanan, Michigan 

Known as the “Second Op,” the new 
unit is a 10%” circular computer 
that puts complete DX operating in- 
formation at the fingertips and speeds 
QSO’'s. On the single computer it is 
possible to read data on every country 
and amateur-recognized subdivision 
covering prefix; great circle beam 
heading; time and date at the DX lo- 
cation; air mail, first class, and QSL 
card postage rates; IRC exchange 


table; 
country 


continent; DX zone; prefix-to- 
translation; and QSL bureau 
addresses. Also included is a log to 
indicate date of contact and receipt 
of QSL card for each country 
“Second Op” is available from the 
company for $1.00 prepaid 
MAGNECORD CATALOGUES 
Magnecord, Inc., 225 W. Ohio Street, 
Chicago 10, Ill. has just two 
comprehensive catalogues one a gen- 
eral full-line listing of products avail- 
able for professional use and the other 
a complete catalogue of equipment for 
the hi-fi market 
The general catalogue describes all 
professional equipment in detail and 
includes specifications on the com- 
pany’s binaural recorder. A compara- 
tive chart lists all specifications for 
each type of recording mechanism and 
each available amplifier 
these 
available on request 


issued 


Copies of publications are 


“TEMPLES OF TONE" 

A comprehensive 16-page brochure 
on high-fidelity has been published by 
Electro-Voice, Inc. of Buchanan, Mich- 
igan 

Entitled “Tools for Building Tem- 
ples of Tone,” the new publication ex- 
plains the three basic types of equip- 
ment needed for hi-fi reproduction. It 
also shows the character and effects 
of audible sound in relation to octaves 
and frequencies and explains the im- 
portant effects of various 
portions of the audible spectrum 

The brochure goes on to explain how 
to choose components comprising a 
hi-fi system. A copy of Bulletin No. 216 
is available from the company for ten 
cents in coin or stamps to cover post- 
age and handling 


subjective 


PARTS CATALOGUE 

Clum Manufacturing Company's Elec- 
tronics Division, 601 W. National Ave., 
Milwaukee 4, Wis. is now offering a 
copy of its 1954 catalogue to inter- 
ested persons 

This 8-page publication lists ferrite 
antennas, TV coils, TV _ filters, r-.f 
chokes, oscillator coils, terminal strips, 
and leck switches. A copy of this elec- 
tronics parts will be for- 
warded upon request 


catalogue 


PICTURE TUBE SELECTOR 
A pocket-size, slide-rule picture tube 
selector which solves most picture tube 
replacement problems is now being 
offered by the cathode ray tube divi- 
sion of Allen B. Du Mont Labs, Inc. 
The selector gives complete electri- 
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cal values, basing, and important 


UHF TRANSMITTER-RECEIVER physical features for 36 major replace- ave more... 
APS-13 ment picture tube types. Over 100 rvice better 


other tube type listings are indexed 


according to interchangeability with aa with EMC 


the basic types 


The selector is being made available 
through the company’s picture tube 
distributors 


The top quality of EMC precision 
instruments has been proven by 


CABINET FOLDER CE years of coast-to-coast tests per 
| formed both in the teld and on the 


m le . Jame > Lansing Sound w., 2439 

ARC-5/R-28 2-METER RECEIVER _James B. Lansing Sour In +s . : Bench covering every servicing con 
Here ert ha beet hit Fletcher Drive, Los Angeles 26, Cal dition 

‘ 4 the av ble tod ! 

1 16 Mes. im fou has issued a 4-page instructional folder Exceptionally tow 
_ ~y ts on its rear-loaded folded horn corner prices on these quality 
: 7 ‘ < ed “ aes . instruments are made 
console enclosure which is available on possibie by Combining 
request ‘ evciy Mew engineering 


BC-604 30 W. FM TRANSMITTER 20-27 Booklet No. 34 is designed primarily ae advance with EMC large 
idea ‘ plete " : 3 volume production 


for hobbyists and experimenters who 


ist at ' 
EACKEL. COND 


Mi 


4 4 ! 
ns for BC-6 . Convince yourself 
aa wi to develop eir ow instrument . you 
ia $12.95 y+. >= - ee j check the features and 
in built-in format. The booklet pro- ; ; prices of the two out 
vides a basic formula which may be standing examples 


voted below 
adapted to specific conditions with ad- on 


ditions to be made at a later date NEW MODEL 600 OSCILLOSCOPE 


The folder is illustrated with photo- 
, © ¢ sham: . ‘ . Compare these high quality features with 
graphs and schematics and depicts scenes seltien up to tuice the orice of 
eight separate and distinct construc- the new model 600 
tional steps from raw material to the | ¢ Uses new 5 UPI - poeee ee for 
C.A.P. : ; as sharp focusing and good intensity 
SPECIAL finished product. e Retrace blanking amplifier to elimi- 
BC-625 VHF | nate contusion and give clearer pictures 
TRANSMITTER B-T SERVICE MANUAL e Has built-in 60 cycle phasing control 
Fre nee 1 and sweep for TY servicing 
‘ roe A sixteen-page booklet containing e Uses astigmatism control for better 
schematic diagrams and service data focusing 
_ sy , rw TV @ Provision for Z axis input or intensity 
for all of its home and master TV Ad eh os 
units is now being offered by Blonder- e Synchronization available on position 
ARB NAVY RECEIVER Tonque Laboratories Inc., 5 536 negative phase of input voltage or 
’ . " . . from external source 
‘ Hands, ¢ sted Dia North Avenue, Westfield, N. J © Uses a 2 step compensated attenuator 
Complete circuit information, parts input 
e Has a 2 stage push-pull vertical ampli 
fier with sensitivity of 02 volts per inch 
ts . 32.50 vn er lar . 
DU-1. DIRECTION FINDER LOOP amru supplied for each electronic — unit e Multivibrator swap from 15 cycles to 
FIER " “ anid Lowy Master TV installation and mainte- over 75 kilocycles 
: a . oan nance notes and a dealer list of re- S eee Senneewens So seeps pretse 
avaiiabdie 
jacement parts are also featured 
1D6/APN4 I a ad won scaietiin taaie New Model 600 (completely 
: , - , it publication i avanlanie rom wired and tested) $99 $0 


5 cents 


Ke I 
N j ‘ 


Tul ind DD ; b Ven, onere lists, and typical voltage readings are 


Kot /AUN-A F the company’s distributors for % 
' a copy 


49.50 


DYNAMOTOR SPECIAL: v ny Output 450 V Helipot Corporation South asi VACUUM TUBE i 
Fae Oey welt dena, California has made available ; _ VOLTMETER 


$29.50 TECHNICAL MONOGRAPH MODEL 106 


WITH TU! & ony 


copy of a paper presented by Irving J Compare these high 
Hogan at the 1952 West Coast IRE quality features with 
. meters selling up to 
Convention twice the price of 
$2.4 Entitled “Electrical Noise in Wire Model 106 
9 
33 HEADSET Wound Potentiometers.” the twelve- . ew electronic — mete annot burn 
NEM page illustrated monograph describes Dual triodes balanced bridge circuit 
the kinds of noise which c originate Zero center adjustment for TV and Fm 
alignment 
in a precision potentiome method Uses 1% precision resistors for voltage ~ 
of observing and measu! ‘ ind multipliers 
R ’ ' mn w Full scale deflection of 14% volts for both ™ 
up a system of unit in which AC-DC volts 
“an be expressed 1 meg. isolating resistor in probe 
S : : | Measures resistance in 5 ranges from 
ol this public ition are aval ohm to 1000 megs 
from the Technical Information e Space saving portable Bakelite case 
4)a" 0 5a" 22%" 
New Cost-Saving Prices Lowest on market 
for wired and kit form 
THORDARSON BOOKLETS Model 106, illustrated 
arson-Meissner, Mt. Carn (Complete with all leads) $35.90 
offering two new publica Model 106. in kit form 23.90 - 
nterest to the industry RF and high voltage accessory probes 
e 54-A includes cl available — 


30 HEADSET 


38 MIKE a \.$4.95 


PE-125 POWER SUPPLY 


T9—MODULATION TRANSFORMER 


Sound Power 


e of the company without cha) 


LM METER 
! 


FREE HAM FLYER! 


Featuring Loads of Special Values 
SEND FOR YOUR COPY TODAY! 


ng approxin y 300 

erences to con petitor 

ew TV coil ind a new 

ag ge Sle eg eet Ree en gy Be ae ae ! pply, and complete | ! 

fated, severing, conte, geahen peer M | of the Meissner hi-fi components and ELECTRONIC MEASUREMENTS CORPORATION 
280 Latayette Street, New York 12, New York 


ARROW SALES INC. The second publication, TV-21 Luport Oept. 303 W 42g em ¥ C 


PO. Box 3878-Q, N. Hollywood sists of 32 pages featuring schema 
7460 Varna Ave., N. Ho wiment RTN-5 fo 


diagrams catalog ie material, and 
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Buy PEERLESS 
and you buy 
the BEST! 


Insist on Peerless 20-20 
And 20-20 Plus transformers 


Consistent quality. 
Uniform response 


Smooth roll-off 
High efficiency 


“sit oe hate» ale 
Low distortion. 
No dips, no peaks 


When your amplifier is equipped 
with a Peerless 20-20 Transformer 
(20-20,000 cycles) you can be con- 
fident of high quality performance. 
Rigid adherence to stringent speci- 
fications and tight quality control 
are reflected in the outstanding 
performance of Peerless 20-20 
transformers — surpassed only by 
the 20-20 PLUS line. 


When superlative performance is 
desired, the Peerless 20-20 PLUS 
is the answer. The 20-20 PLUS has 
all the famous features of the 20-20 
line PLUS wider frequency range, 
PLUS improved efficiency, PLUS 
smaller size, PLUS increased power 
rating, PLUS greater value. You can 
depend on Peerless for the best. 


Write today for the Peerless Catalog 


€) PEERLESS 


Electrical Products 


A DIVISION OF ALTEE 


9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 


place ent listir 
§H000 TV mode 

Kither or both of these 
ine available without 
Dept C of the company 


catalogue 


charge from 


EBY CATALOGUE 
130 Lafavette St 
Y currently dis- 


new Catalog 


ale Co 
i 


ocket 

hield te ! battery 

binding post nnector tip 

radio and TV. accessorie ind 

component ind wiring harnesse 

The catalogue is lavishly illustrated 

ind conta complete 
offerings 


specific ition 


on the 


AEROLITE CATALOGUE 
Acrolite Electronics 
26th Union City N. J. has 


issued a 32-page 


Corporation 507 
Street 
catalogue for manu- 
facturers 

The items listed in the 
are pictured and diagrammed and in 
complete pecification ire 
provided. The line include ill types 


of assembly hardware 


catalogue 
most cases 
ind components, 


alignment tool 
patchcord ete 


wire panel indicators 


eatalogue will be 
letterhead 


Request for this 
honored only on request 


from manufacturer 


CONDENSED AUDIO DATA 
Audio Video Products Co pora- 
Fifth Ave., New York 19 
publi hed ; tape recording 


tion 730 
N. Y. ha 
accessories catalogue which is free on 
reque t 

The IX-Puage been 
designed to provide the 
such question ) Which equalize 
should be ised what about filters, 
which microphone for which applica- 
tion, Which power amplifier is suitable, 
ete 

The variou 
lected to 
fully 
fold r 


publication has 
answers to 


pieces of equipment se- 
answer the questions are 


described and pictured in this 


REPLACEMENT PARTS 
Rogers Electronic 
Bleecker Street. New York 
published 
which being made ay 
to TV distributors and service 
nicians without charge 
The catalogue includes a complete 
list of TV set models with their full- 
deflection yoke and flyback 
transforme) The publi- 
diagrams and 


13-49 
N. Y. has 
a 16-page replacement cata- 


Corp 


tilable 
tech- 


logue 


focus 
replacements 
includes 
other useful data 


cation also 


PROMOTION KIT 
Burgess Battery Free- 
port, Ill. is now offering a sales pro- 
motion kit for portable radio battery 


( Tompany 


dealers 
The kit contains a battery selection 
chart, window replacement 


reference 


streamers 
guide, decal, 
chart, replacement 
tail price chart. It is available from 
the company’s distributors. —j0- 


door cross 


stickers, and re- 


E ditets and E ngineetrs 


r>ywest Cea eT eee «6 


RADIOTELEPHONE 
LICENSE MANUAL 


Book No. E&E-Rid 


$3.75° 


WORLD'S EQUIVALENT TUBES (Equivajents 
Vade Mecum) NEW 10TH EDITION A guide for 
substitutions of radio tubes, indicating direct 
or neor equivalents 


Book No. ELE-VM10 $5.00° 


WORLD'S RADIO TUBES (Brans’ Vode Mecum 
9TH EDITION. Lists over 15,000 tubes from 
every tube making country Printed in 16 
lanquoges 

3ook No ERE-VM9? $5.00° 
ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission and reception. Over 300 pages 
Book No. E&E-AM} $3.50° 


SURPLUS RADIO CONVERSION MANUAL VOL 
1. Practical conversions. Write for list of con- 
tents. Book No. ESE-SM)1 $2.50° 


SURPLUS RADIO CONVERSION MANUAL. VOL 
2. Companion to Volume 1 
Book No. E&RE-SM2 $2.50° 


*Plus ony tox. 


BUY FROM YOUR DISTRIBUTOR 


ADO 10% ON DIRECT MAK ORDERS TO 
EDITORS and ENGINEERS, itd 
BOX 689A, SANTA BARBARA, CALIF 


order trom BAKER & TAYLOR, Hillside WA 


Special for QUICK etcon 
The''BUY” of the Century 


FIRST COME—FIRST SERVED 


\ Lt 
only $12°° 


G.E. SR2A FM BUS RECEIVER 


COMPLETE WITH ANTENNA & SPEAKER 


12 good tul 


DON'T DELAY—ORDER TODAY 


CRAMER ELECTRONICS INC. 
811 Boylston St., Boston, Mass. 
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RECOGNIZE TELEVISION 
TROUBLES Ai A Glance! 


... FIX "EM TWICE AS FAST! 


. 


Pix-O-F Ix } 


Pe TR@we er OER ewes 


HANDLE 90% OF TV TROUBLES 


BY EASY PICTURE ANALYSIS 


i 
PIX-O-FIX 
TV TROUBLE 
FINDING GUIDES 


by Ghirardi and Middleton 


Don't guess - . don't waste time on tele- 
vision receiver repeirs! Cut service time in 
half on 2 jobs out of 3! 


PIX-O-FIX No. 1—identifies 24 of the more 
common television receiver troubles by ac- 
tuel TV screen photos. Gives 194 causes 
and 253 remedies for these troubles. Price 
seporately $1.25. 


PIX-O-FIX No. 2 (Just out!) — Covers 23 
additional troubles not included in No. 1 
with accurate repair instructions. Together, 
the 2 volumes ore o practical guide to 
“picture analysis” servicing of any TY set. 
Price $1.25 seperately. 


SPECIAL ! Get both at only $2.00 


forthetwo.Use coupon. 


PT 


t 
f 


POWER TRANSFORMERS 


Comb. Transformers 115V 50-60 cps 


cT.479 7000V Vv. Test) 2. 5Vv 
ai 


Input 


$37 50 
cT.138 ose 0 $20Vv Sooma 6 3V 3A. 6 3V 

2% SV 3A 1475 
aso 0 450V 200 MA. 10V 1.5A 

3 5A SV 3A 
seco 10MA  625V 
SA 2*2 5V 

200A 


cTr.o13 
26V 

3A 
s10V 
ssovCcT O26 A 
sasvcT OB6 A 
s2svcT 75 MA 


6s0vCcT 
230-0-230V 


200MA 6 3V & 
OBSA, SV 3A, 6V_2.5A 


“SEA-DOG” CONVERTER 


Designed for Buships. this 
rated as tolle 
INPUT: 15 ‘voc—6 AMPS 
OUTPUT: 13 VDC at 40 AMPS 
—OR—26 VDC at 20 AMPS 


Brand New, with Switchbox $89 50 
. . 


and Spore Ports 


rugged, compact dyna 


motor is 


DYNAMOTORS 


ouTeutT 
Ames VOLTS ames 
62 30 


NVERTERS 


3-H: Input: 25 vide 

1500 volt-amperes w 
4 vie bh amps Output 
amps ’ ) xi 


> amp. Output 
00 cy NE 
Input 
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or Check. Shipping Chgs. C.0 


COMMUNICATION EQUIPMENT CO. 


131 Liberty St Dept ? New York City 7, N.Y 
N-5 


EUSA. $1.50 : mere vilege 
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WORK GETTER AND FASTER! 
Pix Pix 


10-DAY MONEY-BACK GUARANTEE 


Dept. RN-54, Rinehart & Company, inc. 
232 Madison Ave., New York 16, N. ¥. 


sed find §$ for wt ple 


FIX N 


tate 


THE HOTTEST VALUE- 
PACKED BULLETIN 
IN THE MAUS! 


WHOLESALE 


RADIO PARTS CO., INC. 


311 W. Baltimore $t., Baltimore-1, Md. 


AIREX'S HI-FIDELITY 


1954 CO-CHANNEL 630FA-2A 
GENUINE FM ARMSTRONG SOUND SYSTEM 
READY FOR COLOR CONVERTER 


3 MONTHS 
RMA 
GUAR. 

ON ALL 

PARTS 


0. % 


Tube 
Mounting 
Brackets 


A Chassis 
, Mfr. Lic 
$6.50 by RCA 


CHECK THESE EXCLUSIVE FEATURES 


© 10 WATT push-pull audio output. Frequency 
range from 40 to 12,000 cycles © 3 position 
fringe area switch @ Delayed gated AGC 
system © Standard Coil Cascode Tuner pre- 
vents radiation @ Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines @ Heavy duty 
front focus control © Automatic gain control 
potentiometer allows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width © Improved syne am- 
plier © improved automatic brightness con- 
trol © Set aligned for 21.9 MC. New Ham band 
will not interfere © improved fused high volt- 
age power supply gives full 14.5 KV under load 
Will handle all picture tubes up to 24 inch 
round with full sweep © Improved video am 
plifier has a gain of 40 @ All moulded plastic 
condensers give tong life & trouble-free opera- 
tion © Easily adapted to new UHF stations in 
2 minutes by just changing a strip in the tuner 
@ Extra heavy duty power transformer with 
large safety factor © 6CB6 tubes in Video IF 
to give full gain @ Extra filtering in power 
supply for hum & ripple-free operation @ 
Phono Connection & switch on chassis allows 
you to play your phonograph or tuner through 
the built-in 10 watt hi-fidelity amplifier @ Ex- 
tra heavy duty focus coil, which runs cool © 
Full focus cosine yoke 


THE ONLY CHASSIS WITH 10 WATT 
PUSH-PULL HI-Fi AUDIO SYSTEM AT 


Fed Tax 3 9°:.. Tube 
included and pe 


Complete with Two Speakers—12" Hi-Fi 
oofer and Tweeter 

With UHF 83 Channel Converter—$211.90 

Detailed Service Monual & Schematic—$1 


COMBINATION SAVING! Tain woot 


610 FA.2A Chassis 
21” Pieture Tube 
Mah. Consotette Cabinet 


ok ela In # bracket 


TV PICTURE 630 CHASSIS 


FOR 24” & 27" RECT. 
TUBE SALE price. $18995 


Yous 
@uer. 3% year 


FOR THE t UNITS 


7 ihe $27.95 


. Tv GOLD 
Pubs $34.95 
030.08 a taSTIC MASKS 
} 20" amd 21 
t gsves | 2er ::: 
t. $79.95 


Ww. ind. ® 7.50 fy 
BARGAIN CABINET BUY 
SoS et Sue mene Poe SONS 


tn Biong "000. 9s 
Send for copie cabinet brochure 
SEND POSTCARD TO BE PUT ON 
FREE MAILING LIST 
All merchandise brand new, factory fresh, guaranteed 


Mel oi ne rders filled eceipt 
he ’ ‘ ' 


rf . ns t 


wi 2 on t it " 
factory N,V. Pr 
NO FED. TAXES TO PAY 


“AIREX’ RADIO CORP. 


SHOWROOM: 171 voten St., MW. V. 7 
pa My y ‘$218 


walk it up into position. Once in posi- 
tion the base is secured so that the 
base man is free to pull up on the third 
guy 

The coil is made with an inside di- 
ameter of 2 inch, #12 wire, wound 8 
turns per inch. For the 20-meter band, 
the antenna should be 47 feet high and 
the coil should consist of 12 turns. A 
coil of 10 turns should be used with a 
31-foot antenna for the 15-meter band 
For the 10 meter band, use a coil of 8 
turns with a 23-foot antenna 

The 47-foot vertical was used dur 
ing the field day contest producing 
good reports from the east coast while 
running only 30 watts. A 579X report 
was received from Australia. The % 
wave radiator is nothing new but defi- 
nitely something that has been over 
looked by the hams. It adds that extra 
punch you've been looking for at a 
very reasonable cost 

Appreciation is extended to Micro- 
wave Engineering Company for grant- 
ing permission to photograph and use 
their equipment to make the pattern 
measurements —ij- 


Check Your Sweep Generator 


(Continued from page 57) 


Excessive nonlinearity, or an exces- 
sive variation in output over the swept 
range, may indicate an actual defect 
in the sweep generator. In such a 
case, it may prove worthwhile to turn 
the instrument over to one of the lab- 
oratories specializing in instrument re- 
pair, or to contact the manufacturer. 
Unless adequate calibration equip- 
ment is available, and the service 
technician is familiar with its use, he 
should not undertake the repair of his 
own instruments (other than tube re- 
placement and similar minor defects). 

On the other hand, if the instrument 
is needed badly for day-to-day work, 
and can not be spared immediately, it 
is possible to obtain satisfactory align- 
ment by noting the variation in line 
arity and output, and adjusting the if 
Stages accordingly. Thus, the final re- 
sponse curve CRO may 
appear quite different from that rec 
ommended by the 
turer 


as seen on the 


receive 
However, the true 
curve of the set, taking the limitations 
of the sweep into account, may be the 
one desired. To use this last mentioned 
technique effectively, it is necessary to 
experiment somewhat with the sweep 


manutfac- 


response 


generator and the alignment proce- 
dure. When doing this, use the sta- 
tion test pattern as a standard check 
on definition and over-all 
til the necessary skill is developed 

To sum up, it is necessary that the 
service technician be thoroughly famil 
iar With the accuracy and limitations 
of his sweep generator if his align- 


response un- 


ments are to be effective Following 
the procedure outlined in this article 
the technician can check his generator 
and discover what allowances he must 
make during alignment to compensate 
for any generator nonlinearity or at- 


tenuation over the swept range. —30-— 


GET THIS NEW 
SPRAGUE T-€ RULE 


Save time . . . avoid mistakes . . . in finding 
the values of stock N750 and NPO type ceramic 
capacitors to connect in parallel to equal a 
capacitor of desired intermediate temperature 
coefficient of the required capacitance. Just slide 
this handy, pocket-size rule to the proper valves 
ond you'll come up with the right answer quick 
os a wink every time. On back ore complete 
color codes on all types of ceramic capacitors. 
Ask your Sprogue Distributor for one, or write 
to Sprague Products Co., 51 Marshall Street, 
North Adoms, Moss. It's only 15c. 


SPRAGUE PRODUCTS COMPANY 


Distributors’ Division of the Sprague Electric Co 
NORTH ADAMS, MASS. 


1000 miles received at night! 


SKYMASTER ‘sizc 
RADIO 


Vacuum i 

ture kit cov 
urd broadea vane 
550 to 1LHOO Ke Hear 


> Den 
ALNICO MAG 


asi, Gee 
HEARING All) EAR 
SET AVAILABLE AT 


S405 (OD. orders 


' ’ * 
eee ee in tes su FACTORY-ASSEMBLED 


promense $8.95 (SET ONLY) 
PRECISION RADIO ELECTRONICS 


postpaid 


SPEAKER RECONING 


Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils Low prices Write for Parts 
List and Reconing information 


WESTERN ELECTRONICS CO. 


3164 West Colfax Denver 4, Colo. 


$2.95 EACH OR 2 FOR $5.00! 


\ \ 


TELEPHONE ENGINEERING CO 
Dept. 5X4 Simpson, Pa 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST! MANY ADDITIONS! 


Send stamped, self addressed envelope for 
List Cc Add 25c¢ for chart explaining AN 
nomenciature 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 
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Acro Products Co. 

Advance Electric & Relay Co. 
Aerolite Electronics Corp. 
Aerovox Corporation 

All Channel Antenna 
Alliance Manufacturing Co. 
Alpha Metals Co. 

Alpha Wire Corp. 

Alprodco. Inc. 

Altec Lansing Corp. 
American Microphone Co. 
American Phenolic Corp. 
American Radio Hardware Co. 
American Screen Products 
American Television & Radio 
Amperite Co., Inc. 

Archor Radio Company 
Argos Products Co.., Inc. 
Asiatic Corporation 

Astron Corporation 

At'antic Wire & Cable Co. 
Atlas Sound Corp. 

Audio Devices, Inc. 


Baker Manufacturing Co. 
Barker & Williamson, Inc. 
Baumker Manufacturing Co. 
Belden Manufacturing Co. 
Bell Sound Systems 

Berlant Associates 
Blonder-Tongue Laboratories 
David Bogen Co.. Inc. 

Brach Manufacturing Co. 
British Industries Corp. 
Brook Electronics Division 
Bud Radio, Inc. 

Burgess Battery Company 
Bussmann Manufacturing Co. 


Cannon Electric Co. 

Allen D. Cardwell Mig. Co. 
Carter Motor Company 

CBC Electronics 

CBS-Hytron 

Centralab Division 

Channel Master Corp. 
Chicago Standard Transformer Corp. 
Clarostat Manufacturing Co. 
Clear Beam TV Antenna 
Cleveland Electronics 
Collins Radio Co. 

Columbia Wire & Supply Co. 
Conrac, Inc. 

Continental Carbon, Inc. 
Consolidated Wire & Assoc. Companies 
Copperweld Steel Products 
Cornish Wire Company 
Cowan Publishing Company 
Crescent Industries 
Crestwood Recorder Division 
Crown Controls Company 


Davis Electronics Co. 

Delco Radio Division 

Drake Electric Works 
Dukane Corporation 

Allen B. Du Mont Labs.., Inc. 
Duotone Company. Inc. 


Easy Up Tower Co. 

Hugh H. Eby Co. (Eby Sales Co.) 
Eicor. Inc. 

Elco Corporation 

Eldico of New York, Inc. 
Electronic Instrument Co. 
Electronic Measurements Corp. 
Electronic Publishing Co. 

Electro Products Laboratories 
Electro-Voice, Inc. 
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Electrovox Company 
Equipto Division 
Erie Resistor Corp. 


Federal Telephone & Radio Corp. 
Feiler Engineering Co. 

Fenton Company 

The Finney Company 

Fisher Radio Corp. 

Freed Electronics & Controls 
Freed Transformer Co. 

Fretco. Incorporated 


Gabriel Electronics Div. 
Gee Lar Manufacturing Co. 
General Cement Mfg. Co. 
General Electric Co. 
General Industries Co. 
General Instrument Corp. 
G & H Wood Products Co. 
Gonset Company 

Gramer Transformer 
Granco Products 

Grayhill 

Great Eastern Mfg. Co. 
Guardicn Electric Mig. Co. 


Halldorson Transformer Co. 
Hallicrafters Company 
Hammarlund Manufacturing Co. 
Hardwick, Hindle. Inc. 
Harman-Kardon, Inc. 

Haydon Products Co. 

Hickok Electrical Instrument Co. 
Hi-Lo TV Antenna Co. 

Hy-Lite Antenna 


IE Manufacturing 

Illinois Condenser Co. 
Imperial Radar & Wire 
Industrial Television 
Insuline Corp. of America 
International Rectifier Corp. 
International Resistance Co. 


Jackson Electrical Instr. Co. 
James Vibrapowr Company 
].B-T Instruments, Inc. 

J]. F. D. Manufacturing Co. 
Jensen Industries. Inc. 
Jensen Manufacturing Co. 
Jerrold Electronics Corp. 
Jersey Specialty Co.., Inc. 
E. F. Johnson Company 
Jontz Manufacturing Co. 


Kay-Townes Antenna Co. 
Kester Solder Company 

K G Electronics Co. 

Kleer Vue Manufacturing Co. 
Kuehne Mig. Co. 


James B. Lansing Sound Co. 
Lapointe Electronics. Inc. 
Leader Electronics 

Lenz Electric Mig. Co. 
Littelfuse, Inc. 

Lowell Manufacturing Co. 


P. R. Mallory & Company 
Master Mobile Mounts 

Merit Coil & Transformer Corp. 
James Millen Mig. Co., Inc. 

J. W. Miller Company 

M. A. Miller Manufacturing Co. 
Miller Television Co. 

Model Engineering & Mfg.., Inc 
Modern-Aire Mig. Co. 

Mosley Electronics 
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TELEVISION 


IN 4 EASY STEPS! 
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FREE 10-DAY TRIAL COUPON 


McGRAW-HILL BOOK CO., Inc., Dept. RIN-S 
_ West 41st St... New York 16, N y 
r 10 day tree exami stron t 
Lev t 


Don McGohan., Inc. 
GO MOBILE FOR MAY! THE WORLD'S FIRST 


GO COLUMBIA FOR VALUES! —sersanee Cute Co. BUILD-IT-YOURSELF 
40 METER RECEIVER: 6 tubes with 3 LF ationa ompan 
: $5.95 | National Electric Products ELECTRONIC ORGAN 


Anca vue ee Lae atid cbnaed National Teletable Corp. 
' ' $27.60 National Union Radio Corp. 
12 AND 6 VOLT DYNAMOTORS— National Video Corp. TONE GENERATORS 
; : me" Sis of Newcomb Audio Products KEYBOARDS 
$19.95 POWER SUPPLIES 
‘Sia'9s Ohmite Manufacturing Co. STOPS 
$5.95 Orradio Industries AMPLIFIERS 
ay 06 Oxford Electric Corp. TONE CABINETS 
CONSOLES 


tart New $17.95 
RECEIVER & TRANSMITTER: Cove: Par-Metal Products Corp. 


" ! t Peerless Products Div. 


" s ' : " P isi SAVE HUNDREDS OF DOLLARS 
“$12. 95 enn Television Products 


i 


Pentron Corporation WITH OUR COMPLETE KITS AND 
ont in Perma-Power Company STEP-BY-STEP INSTRUCTIONS 
CRYSTALS! wam BANDS! ALL FReas! a 243 Permoflux Corporation ies: iin aici Gas athena then: Sel on 
da. ave u ! Ea. 99¢ Permo, Inc. one to three-manual organ. You order only ma- 
Philmore Manufacturing Co. terials you need. Send for FREE catalog 
' 
o AMATEUR CRYSTAL KITS! one | | Pickering & Company ELECTRONIC ORGAN ARTS 
; Plastoid Corporation ee 
Potter & Brumfield BOX 16454 VINE STATION 
Precise Development Corp. Los Angeles 38, Calif. 
SF Precision Apparatus Co. 
or Pn ; . - Premier Metal! Products 


ana Presto Recording Corp. 
NOVICES! Heres s the kit for vou! Pyramid Electric Company 


OLDERING Tito 


uit: $4.95 Quam.Nichols Company CRYSTALS! 
KHGULAK $1 Quietrole Co. : 
Gites tie, Com. COMPLETE SET—80 CRYSTALS 


MARINE MEN—A-HOY! he. & 455 1 $6 95 
OC 223 25 W MARINE TRANSMITTER: I e the o : ! ad 
: ; my cr Racon Electric Co. COMPLETE SET—120 CRYSTALS 
ike 1 4 Radelco Manufacturing Co. 370-34 <CLUD 
8 9.50 Radiart Corporation ‘ $9.95 
$ ° Radio City Products Co. oe SS Severe 68.28 
7) ‘ w RADIO : aaa . 1.0¢ 3 
pMONe S-FRAVIG MARING © . ona Radio Corporation of America CSS OS. CEVEVN 2.78 
; : eo as Radio Craftsmen, Inc. GENERATOR " 33.98 
ARG RECEIVER: Look at its range: 195 Ke - *Radio-Electronics 
9.08 mc err f ~ Excellent . , ~ : < . . _ 
‘ ' = $49 50 Radio-Electronic Jobber News EXTRAS Se20ur BS in Aerit (34 Radi Pnetnne 
MARINE CRYSTALS: Any marine fre aeun Radio Materials Corp. 


bb» gs. $5.80 . a ALL MERCHANDISE SEND FOR 
bog OO 08-08 Radio Merchandise Sales “> on on > A 


Radion Corporation J. J. GLASS ELECTRONICS CO. 


Radio Receptor Co.., Inc. 1615 S. MAIN ST LOS ANGELES 15, CALIF 
aed . CORPS RELEASE lite *Radio & TV Journal 


. Rh *Radio & Television News 
“Radio & TV Weekly 
Ram Electronics Co. 


ley TRANSCEIVER - 
me en ee a — — RECEIVER FOR HAM 
$605 aytheon Manutacturing Co. NOVICE AIRCRAFT 
TUBE BUYS! LOWEST PRICES! Recoton Corporation BOAT & MOBILE 
‘ $2.95 an 62 $6.95 Reeves Soundcraft Corp. U.S. Navy RU-18 6 tube sen 
e , ~B ee 9.98 \ q R . 2 Sitive receiver with straight 
egency Division wire and loop input, closeout 
WETER TRIPLETT I ‘ ’ : Rego Insulated Wire Co. sale only 100 available, 
: . we this special © h : 
Meter ' i Rek-O Kut Company any Payee the yen F a cele 
werer ’ tt i John F. Rider Publisher. Inc. with ea. rec. some coils are dual treq. a hi & tow 
. init ntininl i ‘ ps W > a switch others are single (195-435) (540 
DUAL METER IND River Edge Industries 830 & 2040-3000) (540-830 & 3000-4525) 
, (540-830 & 5200-7700) (2040-3000) (400 
Rockbar Corporation 600 & 6000-9050) (4000-6000) and a tew 
Rohn Manufacturing Co. 830-1330 all freq. is KC extra coils $2.50 each 


Rytel Electronics Mig. Co. eres A pen hte 9h vg » W/erdes $8. 95 
WRITE FOR FREE CATALOGUE! McCONNELL’S 9 "“wr.02° nk 
GET OUR COMMAND GEAR PRICES Howard Ww. Sams 4& Co. 
MINIMUM CROER 93.60 San Fernando Elec. Mfg. 
a fore F.0.0 i a 25 de pe t requirec ns 
Ail items ject to prior sa Note New Addres Sangamo Electric Co. 
Beater Ing hints *Service Magazine 
COLUMBIA ELECTRONIC SALES *Service Management Magazine 
lig A A rae a neat gg Oar Bilge a Eng aa ne Shure Brothers, Inc 
warehouse-store! Simpson Electric Co. 
Mark Simpson Mig. Co. 
Skyline Manufacturing Co. 
Herman H. Smith, Inc. Ror cniacdinns outage ame 
Snyder Manufacturing Co, 
Sola Electric Co. 
Sonar Radio Corp. 176 Norfolk y woesoan 
es Sonotone Corp. 
South River Metal Products 
PREPARE FOR A GOOD JoB! Spirling Products Co. 


POA DIOCA Sprague Products Co. 


C'OUMIME _ Pes pt ; tATC Hi ’ Standard Coil Products . / WORLD'S FINEST 
[ . 7 Standard Electrical Products A A K j T Ss 
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Television Servicing Stephens Manufacturing Co. 
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M23 EUTAW PLACE, BAL. 17, MD. Sutton Elecronics Co. 

; Switchcraft, Inc. | TRADIO KITS, INC. © 120 Cedar St.. N. Y. 6 
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Sylvania Electric Products 


Talk-A-Phone Company 
Sarkes Tarzian, Inc. 
Tech-Master Products 
Technical Appliance Corp. 
*Technician 

Tel-A-Ray Enterprises 
Telectrosonic Corp. 
Tele-Ex-Pand Products 
Tele-Matic Industries 
Telex, Inc. 

Telrex, Inc. 

Thomas Electronics 
Thordarson-Meissner 
Transistor Products 
Triad Transformer Corp. 
Tricraft Products 

Trimm, Inc. 

Trio Manufacturing Co. 
Triplett Electrical Instr. Co. 
Tung Sol Electric 

TV Products 

Turner Company 


Ungar Electric Tools 
United Catalog Publishers 
United Transformer Co. 
University Loudspeakers 
Utah Radio Products 


Vaco Products Co. 

Van Cleef Brothers. Inc. 
Vidaire Electronics 

V-M Corporation 


Waldom Electronics 

P. Wall Manufacturing Co, 
Wallace's Telaides 
Walsco Electronics Corp. 
Ward Leonard Electric Co. 
Ward Products Corp. 
Webster-Chicago Corp. 
Webster Electric Co. 
Weller Electric Corp. 

Wen Products, Inc. 
Westinghouse Electric 
Weston Electrical Instr. Co, 
Wilcox-Gay Corp. 

G. F. Wright Steel Corp. 


Xcelite, Inc. 
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MOBILE-RADIO RIGS 

& 4,000 NEED MAINTENANCE! 
Make frequency and FM deviation checks on unlimited 
numbers of channels with just these 2 meters! 


+. 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 


Uses one crystal to measure all trans 
mitters from 0.1 to 175 mec 


frequencies Acts as 
signal generator for 


alignment. 


PORTABLE — Width less than 13” 


weight less than 14 Ibs., each. 


MEET FCC REQUIREMENTS—for mobile- 


service checks 


For technical data. . « 
mail coupon today! 


LAMPKIN LABORATORIES, INC. 


Bradenton, Florida 
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ERRATUM 

There is an omission in the diaqram ac 
companying the article ‘Rumble Filter’’ (page 
147, March 1954 issue). A 470,000 ohm re 
sistor should be connected between a point 
immediately following C, and ground. It is 
further suggested that a shorting-type switch 
be used rather than the ordinary d.p.d.t. 
specified to eliminate a momentarily open 
grid when switching. 
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Universal FM Tuner and Amplifier 


ee. 


UNIVERSAL —"'Golden” UNIVERSAL 
5 Watt Amplifier "Golden" FM Tuner 
UNIVERSAL “Gold t 


“Golden” 5 Watt Amplifier 
Amy filer for Magnetic 
all front panel contr 


$ and Treble Boost Cor 


Ort ON l 

Net price less cabinet 

With mahogany cabinet 
(Mail Orders Accepted 


Deposit, Balance C.0.D.) 
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New 1954 Audio Handbook 
Ws t meri 


» . 
ALWAYS AN AUDIO FAIR 
65 CORTLANDT ST., NEW YORK 7, WN. Y 


LAMPKIN 205 
FM MODULATION METER 


Direct indication of peak voice devia 
tion, 0-25 ke positive or negative. Tun 
able 25.200 mc. in one band. Doubles 
as relative field-strength meter. Built-in 
speaker. Jack for oscilloscope 
' LAMPKIN LABORATORIES, INC. 

MFM DIVISION 
! BRADENTON, FLORIDA 
Without obligation, please send 


data on Lampkin meters 
Name 
Street 


State 
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Aaron Electronics 

Aermotor Co 

Airex Radio Corp 

Algeradio Electronics Co 

All Channel Antenna Corp 
Allied Radio Corp 

Altec Lansing Corporation 
American Microphone Co 
American Phenolic Corporation 
American Television & Radio Co 
Amplifier Corp. of America 
Argos Products Company 
Arkay Radio Kits, Inc 

Arrow Electronics 

Arrow Sales, tne 

Ashe Radio Co., Walter 

Atlas Sound Corp 

Audel Publishers 


Baltimore Technical Institute 
Barry Electronics Corp 
Beeco Company 

Bell Telephone Laboratories 
Boulevard Electronics, Inc 
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